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DUE TO BAD SOURCE
DOCUMENTS.



Yo

cusT# 07320000

TC# SUBSTATION
NAME

4 FOUNDRY

8 BLDG 80

9 NEW RECEIVING
10 R1A -

12 R18

13 R1C SPARE

14 FOUNDRY

18 FOUNDRY AIR POLL.
19 SHIPPING

30 EXTRUSION BAY
31 EXTRUSION BAY
32 EXTRUSION BAY
33 EXTRUSION BAY
34 BLDG 80
$35 MAIN MILL

36 #2 MILL

37 BLOG 80

38 EXTRUSION BAY
39 BUILDING 19
40 EXTRUSION PRESS
41 BLOG 80

acTsaia

)IMYERS

CERRO COPPER PRODUCTS

TEST SURVEY RECAP

S12E GALLONS LiulD PCB

KVA

2000
1000
1500
3440

315
2000
1500
2500
1000
3750

500

500

500
2500
1500
2500

300
1500
2500
2500
2000

TYPE

372 OIL
470 OiL
319 OIL
1677 OIL
360 OIL
340 OIL
297 OIL
443 OIL
413 OlIL
776 OiL
188 OIL
188 OIL
188 OIL
521 Oit
294 OIL
389 OIL
145 OlL
213 oIL
339 OIL
256 OIL
460 OIL

CLASS

NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB
NON-PCB

pcB
DATE

5/02/89
5/02/89
5/02/89
5/02/89
7/03/91
3/12/90
1/02/90
5/02/89
5/02/89
1/02/90
5/02/89
5/02/89
5/02/89
1/02/90
5/02/89
5/02/89
5/02/89
5/02/89
5/02/89
5/02/89

E. ST Louls, IL

LST

AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC

8/04/92

GC KF ICP PF IH SERVICE

AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC

7/14/92 AC AC

PRODUCT

ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST

[53 76X

1 YEAR
1 YEAR
1 YEAR

REPAIR/PAINT: SEE VISUAL DATA

ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST

1 YEAR
1 YEAR
1 YEAR
1 YEAR

REPAIR/PAINT: SEE VISUAL DATA

ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST
ACCEPTABLE DATA-RETEST

1 YEAR
1 YEAR

1
1
1
1
1 YEAR
1
1
1
1

1 YEAR

C00316



) JMYERS

CUST# (7320000 CERRO COPPER PRODUCTS E. ST LOUIS, It 8/04/92

NOTE: EPA # CFR4O-761 states that

any transformer not tested for pcb content ----> TOTAL W/0 SDM! PCB TEST
must be considered contaminated (50-500ppm) TOTAL UNITS CONTAMINATED

* SUMMARY OF RESULTS *

TOTAL GALLONS OF LIQUID 8648
TOTAL UNITS NON-PCB 21

TOTAL UNITS PCB

TOTAL REQUIRING PCB TEST
TOTAL REQUIRING SERVICE
TOTAL KVA 35805
ESTIMATED VALUE OF UNITS  787,710.00

N O O OO

The national average cost of annual transformer maintenance is

6 pct of transformer investment. (EPRI JOURNAL, MARCH, 1986). Based
on the above estimated value of units, average annual maintenance

for these units would be $47,262.60

A nutber of your transformers require service. !f you did not receive a
quotation with these test reports, please call our AKRON office for a
comprehensive study and proposal to solve these various problems.
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L1 P]MVERS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 4

“HE TRANSFORMER CONSULTANTS 1D#~ 0732000 DATE PRINTED 7/28/¢
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION- OQUTDODOR/GROUND

SUB NAME-~  FOUNDRY UNIT# -1306

5 had Rl o m R MW “‘, olaiants cy v

. BYIR S

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO

DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO

S/N- PAV841701 IMPEDENCE -  5.60% H20 COOLED - NO BUSHING LOC- TOP & SIDE

KVA- 2,000 PHASE/CYCLE - 3/60 QIL PUMPS - NO FREE BREATHER- NO

PRI- 13,800 LIQUID TYPE - QIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- 100 FEET

SEC- 480 GAL LIQUID - 372 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES

WEIGHT- 10505 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

05/04/88 NORMAL 38 1.00 GOOD NONE

05/11/89 NORMAL 40 .50 FAIR YES/SECONDARY BUSHING
05/01/90 NORMAL 31 0  FAIR YES/SEC.BUSHING
07/03/91 NORMAL S0 1.00 FAIR NONE

07/14/92 NORMAL 45 .50 FAIR NONE

a3 v’?u: 23

- ARy, "‘ewiﬁé-“

LIQUID SCREEN TEST DATA
DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/07/86 .050 AC 35.1 AC 48 AC 0.50 AC .890 AC CLEAR AC. NONE AC
05/27/87 .050 AC 34.0 AC &b AC 0.50 AC .890 AC CLEAR AC NONE AC
09/08/87 .020 AC 40.7 AC 47 AC 0.50 AC .860 AC CLEAR AC NONE AC
05/04/88 .010 AC 38.1 AC 40 AC 0.50 AC .870 AC CLEAR AC NONE AC.
05/11/89 .020 AC 40.2 AC 49 AC 0.50 AC .865 AC CLEAR AC NONE AC:
05/01/90 .020 AC 37.1 AC 44 AC 0.50 AC .870 AC CLEAR AC NONE AC
07/03/91 .020 AC 36.4 AC 39 ac 0.50 AC .870 AC CLEAR AC NONE AC
07/14/92 .020 AC 35.8 AC 34 AC 0.50 AC .870 AC CLEAR AC NONE AC

COMMENTS

%2 ‘P" 3?"‘73@ ‘5& «"ﬂf’ i “"'y“""::"‘ T

LIQUID POWER FACTOR

DATE % BY WEIGHT DATE 25 ¢C 100 €

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-/
TRANSFORMERS FOR MAX-LIFE RESULTS.

XEY TO ABBREVIATIONS: AC — ACCEPTABLE 72U — QUESTIONABLE UN — UNACCEFTABLE

ELAL RT3
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L’ P] Mveﬂs 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC#H

THE TRANSFORMER CONSULTANTS
CUST-CERRO COPPER PRODUCTS

ID#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 2,000 PRIMARY- 13,800 sue NAME- FOUNDRY UNIT #-1306

S/N- PAV841701 GAL- 372 SECONDARY- 480 LOCATION- OUTDOOR/GROUND

e N 1

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TotaL .

DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
07/16/85 TRACE 3395 67880 TRACE 1403 10508 3 8. NDx 1414 a3285
07/07/86 16 3172 5232 1 1052 8042 8 3 ND - 1090 64624
05/27/87 ND 5464 70443 19 1373 a2 3 5 ND~. 1400 88429 . .
05/04/88 ND-. 22329  s4209 3 202 4007 TRACE  TRACE . ND* 205  90750. b
05/11/89 18 27753 i 9 296 4646 5 2 ND 330 104500 -
05/01/90 1 26317 sesu7 4. 189 4640  TRACE ND. ND . 196 87998
07/03/91 ND. 28055 46215 5 326 4397 1 2 ND 334 99001
07/14/92 TRACE 25768 48329 6 312 4573 7 5 ND 330 99000

RECOMMENDATION * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME .
*

-
-

T g R R T Al 51 (S T DL '/

ICP METALS-IN-OIL EXPRESSED IN PPM _ PCB CONTENT EXPRESSED IN PP
DATE  ALUIMINUM  IRON ZINC:  COPPER  LEAD  SILVER DATE 1262 1254 1260  OTHER TOTAL
R S . 2/21/79 72 72
A ' ) e Yp9sessar 3 i3
05/02/89 ND=
A DISSOLVED METALS-IN-OIL TEST™CAN- BE MEANINGFUL N EVALUATING § COLOR LABEL - GREEN  cLass NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

PSS S S PSS ST oo —
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- .
k‘ ’]Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 8

TE TRANSFORMER CONSULTANTS 1D#- 0732000 DATE PRINTED 7/28/9:
CUST-CERRO COPPER PROOUCTS CITY- E. ST LOQUIS, IL LOCATION- QUTDOOR/GROUND

| SUB NAME- BLDG 80 UNIT# -808 OTHER - e e
DG ) 2 AT AR T ST S RS e ey

NAMEPLATE DATA AODITIONAL EQUIPMENT
MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - 19/53 TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 6531247 IMPEDENCE - 6.30% H20 COOLED - NO BUSHING LOC- TOP
KVA- 1,000 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER~ NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN VALY HOSE LENGTH- 100 FEET
SEC- 480 GAL LIQuID - 470 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT~ 10300 OTHER ACCESS - TOP INSPECTION PLATE POMER AVAILABLE- YES
VISUAL. INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

05/064/88 NORMAL 31 4.50 GOOD NONE
05/11/89 NORMAL 30 N.R. FAIR YES/TFPV
05/01/90 NORMAL 30 4.50 FAIR YES/TFPY
07/03/91 NORMAL 30 4.50 FAIR NONE
07/14/92 NORMAL 26 4.50 FAIR NONE

B o T g w5 i T SR
LIQUID SCREEN TEST DATA

DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/16/85 .030 AC 33.8 AC 39 Ac 1.50 AC .890 AC CLEAR AC NONE AC
07/07/86 .030 AC 34.0 AC 31 AC 1.00 AC .880 AC CLEAR AC. NORE: AC.
05727787 .030 acC 33.8 AC 41 AC 0.75 AC .880 AC CLEAR AC. NONE AC.
05/04/88 .030 AC 32.3 AC 37 AC 1.00 AC .880 AC CLEAR AC. NONE.  AC.
05/11/89 030 AC 33.7 AC 45 AC 1.00 AC .880 AC CLEAR AC~ NOME AC:
05/01/90 030 AC 32.5 AC 38 AC 1.50 AC .880 AC CLEAR AC. NONE AC
07/03/9 .030 AC 32.0 AC 39 AC 2.00 AC .880 AC CLEAR AC NONE AC”
07/14/92 .030 AC 32.1 AC 36 AC 1.50 AcC .880 AC CLEAR AC NONE AC
COMMENTS

T Ly EY R dey

INHIBITOR CONTENT

DATE % BY WEIGHT DATE r+ I 100 €

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 OEGREES CELSIUS IS A

A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-A(
TRANSFORMERS FOR MAX-LIFE RESULTS.
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Lj P]MVEBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# =

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS 10#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 1,000 PRIMARY- 13,800 SUB NAME- BLDG 80 UNIT #-808

S/N- 6531247 GAL- 470 SECONDARY- 480 LOCATION- OUTDOOR /GROUND

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL .

DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS. e
07/16/8S TRACE 1347 86680 61 26 2321 78* 37. ND:. 402 90750
07/07/86 TRACE 3847 49286 50 173 20m 62 34. ND . 319 75263
05/27/87 ND© 1844 64929 51 182 2049 68 19 ND. 320 69142
05/04/88 TRACE 17883 67250  TRACE  TRACE 134 3 TRACE ND- 3 85250
05/11/89 4 267 79958 63 214 2232 87 22 ND 390 85251
05/01/90 1 1490 78305 7 230 2285 91 19 ND- 420 82500 ;
07/03/91 7 8% 81595 7 209  3m 128 28 ND 449 85252
07/14/92 20 371 7652 21 130 2039 121 3 ND 315 85249

RECOMMENDATION  * COMMENTS

RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
*

*
[

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE  ALUMINUM  IRON 2INC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
N 7l 3 _a
= YPsr02/89 27" 7 -
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL [N EVALUATING /| COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

'S O S T T ST T ve o — —



L‘ P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 9

~E TRANSFORMER CONSULTANTS 10#- 0732000 DATE PRINTED 7/28/¢
CUST-CERRO COPPER PRODUCTS ~ CITY- E. ST LOUIS, IL LOCATION-  OUTDOOR/GROUND
SUB NAME-  NEW RECEIVING UNIT# -1029 OTHER -1" TOP PLUG
C LT s v o e " ‘ B 2w ,b,‘.:( ; ?&ﬁ;; “’f.»?‘.»-u 3 : :
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG -~ TRANS CLASS - QA FANS - NO LTC COMPARTMENT- NO
S/N- PAVI13101 IMPEDENCE -  5.80% H20 COOLED - NO BUSHING LOC- SIDE ENCLOSED
KVA- 1,500 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- S0 FEET
SEC- 480 GAL LIQUID - 319 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT- 9206 OTHER ACCESS - POWER AVAILABLE- YES
_
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
05/04/88 NORMAL 22 1.00- GOOD NONE 07/88 HOT OIL 6

05/11/89 NORMAL 20 3.00- FAIR NONE
05/01/90 NORMAL 23 1.50- FAIR NONE
07/03/91 NORMAL 40 .50- FAIR NONE
07/14/92 NORMAL 40 .50- GOOD NONE

LIQUID SCREEN TEST DATA

DATE SERVICE ACID" IFT” DIEL" COLOR SPJ GR.' VISUAL . SEDIMENT -
07/07/86 .040 AC 33.1 AC 39 AC 0.75 AC. .890 AC CLEAR ACX.  NONE-.  AC:
05/27/87 .050 AC 34:1 AC 477AC. 1.00 AC .870 AC CLEAR ACT  NONE:  AC:
05/04/88 .040 AC 30.8 Qu 42 AC 0.75° AC .890 AC CLEAR ACT  NOME:  AC:
07/09/88 PROOF 020 AC . 43.7 AC 42 AC. 1.50. AC. .880. AC CLEAR ACT NONE=. ACL
05/11/89 .020 AC 41.7 AC 50 - AC 1.50 AC .880 AC CLEAR AC  NONE-  AC:
05/01/90 .020 AC 39.8 AC 43 AC 1.50 ac .890 AC CLEAR AC.  NONE.  AC:
07/03/91 .020 AC 39.1 AC 39~ AC 1.50 AC .890 AC CLEAR ACT  NONEX  AC:
07/14/92 .020 AC 38.8 AC 39 AC 1.50 AC 890 AC CLEAR AC NONE AC
COMMENTS

Sl T TR e e ey SRS i Y e TRt B -

INHIBITOR CONTENT | - LIQUID POWER FACTOR
e T Y e
DATE % BY WEIGHT - DATE 5cC 100t
TR o= 07/09/88 .009% AC.  _.190%% AC:

- e RS N RIP e pmemem T

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE: 3 THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS 1S A
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
’ TRANSFORMERS FOR MAX-LIFE RESULTS.

= o <5 T LS e £ St s 3% 2 . ar ke A S e AR X Py 7 v v L ek i el
RN SR © o2 s o 5 -‘f, 5 i TCOIEN PSR TARCER TP e 8 B P -t GRSy, G PN - .‘,‘?\.“ ML TR L PR

KEY TO ABBREVIATIONS: AC — ACCEPTABLE QU — QUESTIONABLE UN — UNACCEPTABLE
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Lj P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# o

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS 1D#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 1,500 PRIMARY- 13,800 SUB NAME- NEW RECEIVING UNIT #-1029
S/N- PAV1I13101 GAL- 319 SECONDARY - 480 LOCATION- OUTDOOR/GROUND

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM .

CARBON  CARSON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS:
07/16/85 i 6478 58782 6 524 3306 1 21 ND= ST7 69143 .
07/07/86 41 7005 62334 7 726 4104 1 33~ ND-. 808 74251
05/27/87 29 6312 62928 7 696 3839 1 44 ND: wr 73856
05/04/88 1 5428 64438 9 601 3722 3 39 ND:. 663 74251
05/11/89 34 - 16038 67280 4 243 1646 1 4 ND 286 85250
05/701/90 17 15571 54732 2 188 989 TRACE 1 ND. 208 71500
07/03/91 19 17127 71194 3 307 2097 TRACE 3 ND 332 90750
07714/92 21 15567 74981 4 367 2553 1 6 ND 399 93500

RECOMMENDATION  * COMMENTS

RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
*

*
.

R A ot

e

’X":‘i«:i’f‘,ré"f R T s siy }.,a“zi'::h,’;mf'ﬁn.e £l V g
ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM . =3
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260 OTHER TOTAL
L Weaur 2 26
R A ] Sl 06/09/88 8- 4 R gy
D5/02/89 16 16
A DISSOLVED METALS-IN-OIL TEST CAN S8E MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS NON-PC8B - =

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

—

////////////I/////////////)11 _



L1 P]MVGBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 10

THE TRANSFORMER CONSULTANTS 10#- 0732000 DATE PRINTED 7/28/9:
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION- OUTDOOR/GROUND
SUB NAME- R1A UNIT# -1013 OTHER -
Miric o' o e a0 T3 i S LT e e T R A T . L A e L S N L
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - KO LTC COMPARTMENT- YES
S/N- 3232349 IMPEDENCE - 7.70% H20 COOLED - NO BUSHING LOC- SIDE
KVA- 3,440 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 15,180 LIQUID TYPE - OIL TOP FPV - 1.00 IN VALV HOSE LENGTH- 150 FEET
SEC- 240 GAL LIQUID - 1677 BOTTOM FPV - 2.00 IN VALV SERVICE ON-LINE~ YES
WEIGHT- 45000 OTHER ACCESS - TOP INSPECTION PLATE POMER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
05/04/88 NORMAL 50 0  FAIR YES/BFpPV 06/73 RE-REFINE
05/11/89 LOW 25 0 BAD YES/BFPV - 07/83 RE-REFINE
05701790 LOW 50 0 BAD YES/BFPV
07/03/91 NORMAL 55 0 BAD YES/BFPY
07/14/92 LOW 30 0 BAD YES/BFPV

DATE  SERVICE ACID - IFT- DIEL COLOR SP: GR. VISUAL SEDIMENT
07/16/85 020" AC 319.0 AC 41 AC 2.00 AC. .890 AC CLEAR AC.. NONE. ACo
07/07/86 .030 AC 36.4 AC. 39 AC. 2.00 AC- .B85 AC CLEAR AC.. NOME  ACS
05/27/87 .040 AC 36.9 AC. 44— AC 2.00 AC.. .880 AC CLEAR ACL NONE:  ACT
05/04/88 .040 AC 34.1 AC 39.-AC. 2.50 AC. .880 AC. CLEAR AC.  NOME.  Ack
05/11/89 .040 AC 35.3 AC 49 AC. 2.00 AC- .880 AC CLEAR ACS  NONE:  ACK
05/01/90 040 AC 33.0 AC 46 . AC 2.50 AC .830 AC CLEAR AC.. NONE ACs
07/03/91 .050 AC 32.9 AC 397 AC 2.50 AC .880 AC CLEAR AC: NONE.  ACS
07/14/92 .050 AC 32.1 AC 40 AC 2.50 AC .880 AC CLEAR AC NONE AC.
COMMENTS

R R Lk I ) P N R L RRIL R e &

DATE % BY WEIGHT

A
-
- A <, - i MH!%
- - VT, - D = 5.?_». —ags
a = bea ~ BERES

NOTE - THE .INNIBITOR CONTENT TEST IS USEFUL TO PREDICT THE: -
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND .SERVICE-A
TRANSFORMERS FOR MAX-LIFE RESULTS.

AP"« ol
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NYMYERS

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS

MFG- AC
S/N- 3232349

KVA-
GAL-

3,440
1,677

180 SOUTH AVENUE

PRIMARY -
SECONDARY -

TALLMADGE, OH10 44278

15,180 SUB NAME- R1A
240 LOCATION- OUTDOOR/GROUND

1D#- 0732000

UNIT #-1013

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

TC#

DATE PRINTED

TOTAL

10

7/28/92

CARBON  CARBON TOTAL
DATE HYDROGEN OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS

07/16/85 ND: 29460 71567  TRACE 103 2578 TRACE 5 ND.-. 108 103713
07/07/86 ND: 217% 52786  TRACE 87 2322 TRACE 1 ND 98 77000
05/27/87 ND. 21309 54033 1 60 1585 ND 12 ND-. 730 77000
05/04/88 ND: 23208 55319 1 30 18 ND- 9- N 4 7975
05/11/89 25 2917 67642 3 B Az 2 10 ND 118 99000
05/01/90 1 27784 58562 1 57 1586  TRACE 7 ND 66 87998
07/03/91 ND 25640 59800 2 156 2393 TRACE 1 ND 167 88000
07/14/92 TRACE 28547 67809 2 102 2528 1 12 ND M7 99001
RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

»

*

&« - = -
it g TG R IR/ / /

ICP METALS-IN-OIL. EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM -
DATE  ALUMINLM  IRON  2INC. COPPER  LEAD  SILVER DATE 1242 1254 1260 OTHER  TOTAL
2721779 13 B .
- pS/02/89 21 S

A DISSOLVED METALS-IN-OIL TEST CAN-BE MEANINGFUL IN EVALUATING E COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

PP 0002 L L L bttt bttt




Lj P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# "

THE TRANSFORMER CONSULTANTS 10#- 0732000 DATE PRINTED 8/03/9
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION- OUTDOOR/GROUND

SUB NAME- R1A SWITCH COMP. UNIT# -1013 OTHER -TC #10

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- AC EQUIP TYPE - TAP CHANGER RADIATORS - NO CONSERVATOR- YES

DATE MFG - TRANS CLASS - FANS - NO LTC COMPARTMENT-

S/N- 3232349 IMPEDENCE - H20 COOLED - NO BUSHING LOC- SIDE ENCLOSED
KVA- PHASE/CYCLE - OIL PUMPS - NO FREE BREATHER-

PRI- LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 150 FEET

SEC- GAL LIQUID - 437 BOTTOM FPV - 1.00 IN SERVICE ON-LINE- YES
WEIGHT- OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES

VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

05/27/87 N.R. GOOD NONE : 07/92 HOT OIL 10

05/04/88 N.R. GOOD NONE :

05/11/89 N.R. BAD NONE

05/01/90 N.R. BAD NONE

07/03/91 N.R. BAD NONE

LIQUID SCREEN TEST DATA
DATE  SERVICE ACID IFT DIEL. COLOR SP: GR. VISUAL 'SEDIMENT
07/16/85 .100 AC 23.9 AC 41 AC 2.50 AcC- .890 AC CLEAR ACZ  NOME- AC
07/07/86 .100 AC. 22.2 AC 437 AC 3.00 AC. .890 AC CLEAR ACZ  NONE.  ACS
05/27/87 .120 AC 21.9 AC 40. AC 3.00 AC- .890 AC CLEAR ACZ  NONE  AC

' 05/04/88 .120 AC 19.0 AC 41 AC 3.00 AC- .890° AC. CLEAR ACS  NONE:  ACS
05/11/89 120 AC 19.9 AC 41 AC. 3.00  AC: .890 AC- CLEAR ACE  NOWE-  AC:
05/01/90 .120 AC 20.0 AC 4. AC 3.00 AC. .890 AC CLEAR AC-  NONE  AC-
07/03/91 .120 AC 19.0 AC 39 AC 3.50 UN .890 AC CLEAR AC<  NOMNE  AC-
07/11/92 PROOF .020 AC 41.0 AC 50 AC 2.00 AC .880 AC CLEAR AC NONE  AC

COMMENTS

INHIBITOR CONTENT .
e ‘~w!".:$(‘an—5.’&;='=‘\ B, ':‘-"ﬂrs'-':"—ig@f‘.l
DATE % ‘BY WEIGHT DATE &S

07/11/92. 016X  ACc

."v-l

i

.».‘-o% ﬁb@_,.

THE-POMER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE AGE
TRANSFORMERS FOR MAX-LIFE RESULTS.

NOTE - THE. INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THEZ |
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. '

. )-mf vw k STt R IR P R RS TR A e &

KEY TO ABBREVIATIONS: AC — ACCEPTABLE QU — QUESTIONABLE UN — UNACCEPTABLE




IMYERS

R S 1

180 SOUTH AVENUE TALLMADGE, OHIO 44278

TC# 1

“HE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS

MFG- AC
S/N- 3232349

10#- 0732000 DATE PRINTED  8/03/72
KVA- PRIMARY- SUB NAME- R1A SWITCH COMP. UNIT #-1013
GAL- 437 SECONDARY- LOCATICN- OUTDOOR/GROUND

A

ot
e Ty g e

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

— e, <A

TOTAL .

CARBON  CARBON TOTAL
DATE HYDROGEN ~ OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE  GAS

05/14/84 ND 24545 56236 ND. ND 344- ND- ND. ND ND.  81125°
07/16/85 ND. 22236 51117  TRACE 21 441 ND ND ND.. 21 73815
07/07/86 ND. 19861 48573 TRACE 8 308  TRACE  TRACE ND - 8 68750
05/27/87 ND. 22091 54511  TRACE 13 385 ND™ ND - ND © 13 77000.
05/04/88 TRACE 26591 58200 ND- 7 453 ND ND ND 7 85251
05/11/89 ND 24745 57243 2 ND 508 1 TRACE ND 3 8% -
05/01/90 ND 25757 50949 1 10 282 ND ND ND 1n 76999
07/03/91 ND 25675 56144 1 34 645  TRACE 1 ND 36 82500
RECOMMENDATION ~ * COMMENTS
RETEST 1 YEAR  * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*

~

.- .

L R T b e ke AR R e ,;V /
ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE  ALUMINUM  IRON ZINC  COPPER  LEAD  SILVER DATE 1242 1254 1260  OTHER ToTAL
7 2/21/79 5 52
T 05/02/89 15 A4S
D7/03/91 16 16

A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING . COLOR LABEL - GREEN  CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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L1 P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 12

THE TRANSFORMER CONSULTANTS [D#- 0732000 DATE PRINTED 7/28/%
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, [L LOCATION- OUTDOOR/GROUND
E- RIB

SUB NAM
i . AR o AR Y e Y

UNI

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- GE EQUIP TYPE - REGULATOR RADIATORS - YES CONSERVATOR- NO

DATE MFG - TRANS CLASS - DA FANS - NO LTC COMPARTMENT- NO

S/N- 0460938 IMPEDENCE - H20 COOLED - NO BUSHING LOC- SIDE

KVA- 315 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO

PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- 100 FEET

SEC- 480 GAL LIQUID - 360 BOTTOM FPV - 1.50 IN VALV SERVICE ON-LINE- YES

WEIGHT- 11250 OTHER ACCESS - TOP INSPECTION PLAE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

08/15/89 N.R. BAD YES/BFPV . 09/74 RE-REFINE

03/12/90 NORMAL 40 N.R. BAD NONE : 08789 RETROFILL

05/01/90 NORMAL 30 N.R. FAIR NONE 08/90 RETROFILL

07/03/91 NORMAL 50 N.R. FAIR NONE
07/14/92 NORMAL 30 N.R. FAIR NONE

LIQUID SCREEN TEST DATA -

DATE  SERVICE ACID 28 OIEL COLOR SP: GR. VISUAL %‘saneur

05/04/88 .040 AC 32.8 AC 41: AC 2.00 AC .880 AC CLEAR ACE  NOME _’“M:.
05/11/89 040 AC 34.0 AC 40: AC 2.00 AC .880 AC CLEAR ACZ ~ NONE _ACT
08/15/89 PROOF .020 AC 38.2 AC 42 AC 2.00 AC .885" AC CLEAR ACE  NONE AG
03/12/90 , 0.00 i T At
05/01/90 .030 AC 36.7 AC 437 AC 2.00 AC. .880 AC CLEAR ACE  NONE  ACF
08/07/90 PROOF .020 AC 38.0 AC 45 AC 1.00 AC .880 AC CLEAR AC=  NONE _AC:
07/03/91 .020 AC 37.7 AC 457 AC 1.50 AC .880 AC CLEAR AC:  KONE  AG
07/14/92 .020 AC 36.8 AC 33 AC 1.50 AC .830 AC CLEAR AC NONE  AC.

COMMENTS

A AR
PO 40N e W 5y

s
. o NER = Y
- R R Sy
P <P AR

THE POMER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND-SERVICE-AGH
TRANSFORMERS FOR MAX-LIFE RESULTS.

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE< 5
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.
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Lj P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TCH 12

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS 1D#- (0732000 DATE PRINTED  7/28/92
MFG- GE KVA- 315 PRIMARY- 13,800 SUB NAME- R18 UNIT #-1016

S/N- 0460938 GAL- 360 SECONDARY- 480 LOCATION- OUTDOOR/GROUND

-

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM T T
CARBON  CARBON TOTAL TOTAL -
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
07/16/85 ND 26517 61749 24 80 1160 20 22.. ND= 146 89572
07/07/86 TRACE 24242 59895 17 39 1034 16 8 ND. 80 85251
05/27/87 TRACE 26140 51926 16 41 853 19 6 - ND 82 77001
05/04/88 ND 25144 67770 13- 24 535 13 TRACE ND 50 93499 -
05/11/89 25 29946 65181 25 45 97 24 7 ND - 126 96250
05/01/90 3 29153 55555 21 18 485 12 2 ND.. 56 85249
07/03/91 ND 30187 62213 16 37 1033 12 2 ND 67 93500
07/14/92 4 30069 67639 23 39 1208 15 3 ND 84 99000

RECOMMENDATION  * COMMENTS

RETEST 7 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
*

*
L]

B, e L m oo L e T B T TS SOU T RS Y
; "s;‘:'.;‘;,,a“pjfj;ﬂzw_ B e s T - Ate,--,.ﬁ,x#wﬁﬁg-ﬂ‘f&‘r T Af/

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM

DATE  ALUMINUM  IRON 2INC  COPPER  LEAD SILVER DATE 1242 1254 1260  OTHER TOTAL
/510218 106 9% _200.
p1/02/90 37 2 T
13/12/90 38 21 59
A 07/03/91 20 6 263
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN  CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

IR RN PR o . S L VPP PP PO OO LLLL L L Ll E i i dddi




L‘ P]MVEBS 180 SOUTH AVENUE TALLMADGE, OH1O 44278 TC# 13

T—~E TRANSFORMER CONSULTANTS

10#- 0732000 DATE PRINTED 7/28/S
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION- OQUTDOOR/GROUND
SUB NAME- R1C SPARE UNIT# -1015 OTHER -EX.COVER
- "'ﬂ% ?ﬂ‘-m:_ A X T . - T -

S TR,

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- WESTINGHOUSE EQUIP TYPE - AUTO TRANSFORMER RADIATORS - YES CONSERVATOR- NO

DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMERT- NO

S/N- PCR 90211 IMPEDENCE - 2.30% H20 COCLED - NO BUSHING LOC- TOP

KVA- 2,000 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- YES

PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN VALV HOSE LENGTH- 100 FEET

SEC- 7,500 GAL LIQUID - 340 BOTTOM FPV - 2.00 IN VALV SERVICE ON-LINE- NO

WEIGHT- 8950 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

08/15/89 N.R. FAIR NONE . 08/89 RETROFILL

03/12/90 NORMAL N.R. FAIR NONE

05/01/90 NORMAL 20 .50 FAIR NONE
07/03/91 NORMAL 35 1.00 GOOD NONE
07/14/92 NORMAL 35 1.00 GOOD NONE

LIQUID SCREEN TEST DATA

DATE SERVICE ACID IFT OIEL COLOR SPs GR. VISUAL © SEDIMENT
07/07/86 .040 AC 31,5 Qu 357 AC 1.50 AC .880 AC CLEAR ACT  NONE. AC
05/04/88 .040 AC 30.0 aQu 42" AC 1.50 AC .880 AC CLEAR ACZ  NOMNE  AC
05/11/89 .040 AC 31.4 Q@ 4S AC 1.50 AC. .880 AC CLEAR AC: NONE . AC-
08/15/89 PROOF .010 AC 39.2 AC 41 AC 2.00 AC .830 AC CLEAR AC=  NONE'  AC-
03/12/90 ) ' 0.00 T T
05/01/90 .020 AC 38.0 AC 46 AC 2.00 AC .880 AC CLEAR AC..  NONE  AC
07/03/91 .030 AC 37.0 AC 377 AC 2.00 AC .880 AC CLEAR AC:  NONE  AC
07/14/92 .020 AC 36.1 AC 37 AcC 2.00 AC .880 AC CLEAR AC NONE  AC
COMMENTS

LIQUID POWER FACTOR

DATE aSC 100 C

Ry OO
e

. }‘.&-:_"152",.»‘! er wee

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE. [k
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS.
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<EY TO ABBREVIATIONS: AC — ACCEFTABLE QU — QUESTIONABLE UN — UNACCEPTABLE
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TCH# 13

180 SOUTH AVENUE

SrIMYERS

“<E TRANSFORMER CONSULTANTS
CUST-CERRO COPPER PRODUCTS

TALLMADGE, OHIO 44278

1D#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 2,000 PRIMARY - 13,800 SUB NAME- R1C SPARE UNIT #-1015
S/N- PCR 90211 GAL- 340 SECONDARY-

7,500 LOCATION- OUTDOOR/GROUND

s .

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM TR i

CARBON  CARBON TOTAL TOTAL =
DATE HYDROGEN OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE  GAS e
05/14/84 ND 17196 62826 4 - 19 3567 206 18" ND 287 83874 i
07/16/85 ND 1584 79599 114 M 6257 314 20 ND 559 87999 N
07/07/86 ND 1676 64030 9 8 5318 263 37 ND 476 T71500.. .
05/04/88 TRACE 1349 75327 17 103 5191 388 26 ND 636 82501 TR
05/11/89 25 1248 86882 141 125 452 530 25 ND 846 93500 '
05/01/90 ND 17782 52462 8 50 117 20 2 ND 80 71498
07/03/91 ND 18565 71929 13 220 2708 36 2 ND 298 93500
07/14/92 TRACE 12265 76882 16 481 3722 44 90 ND 631 93500
RECOMMENDATION  * COMMENTS
RETEST 1 YEAR  * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
L ]
*
-
IS T e ""‘"“wu:.-;.;'/
ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE  ALUMINLM  IRON ZINC  COPPER  LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
2/21/79 126 126 -
95/02/89 127 127
3/12/90 7 7
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

PP P7 0077772777772



L1 P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 14

THE TRANSFORMER CONSULTANTS 1D0#- 0732000 DATE PRINTED 7/28/9
CUST-CERRO COPPER PRODUCTS CITY- €. ST LOUIS, IL LOCATION- OQUTDOOR/GROUND
SUB NAME- FOUNDRY UNIT# -1275

bR e st R SRR

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO

DATE MfG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- KO

S/N- PAVB36901 IMPEDENCE -  5.70% H20 COOLED - NO BUSHING LOC- TOP & SIDE

KVA- 1,500 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO

PRI- 13,800 LIQUID TYPE - OIL TOP FPV =~ 1.00 IN PLUG HOSE LENGTH- 100 FEET

SEC- 480 GAL LIQUID - 297 BOTTOM FPV -~ 1,00 IN VALV SERVICE ON-LINE- YES

WEIGHT - 8338 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

05/11/89 LOW 25 1.00 FAIR NONE 08/89 RETROFILL

08/15/89 N.R. FAIR NONE

05/01/90 NORMAL 30 0  FAIR NONE

07/03/91 HIGH 52 1.00 GOOD NONE

07/14/92 HIGH 44 .50 GOOD NONE

-

LIQUID SCREEN TEST DATA

DATE SERVICE ACID IFT™ DIEL COLOR SPJ GR. VISUAL. ~ SEDIMENT
07/07/86 .050 AC 3.1 Qu 41 AC 2.00 AC 890 AC CLEAR ACT NONE A
05/27/87 060 Q 31.0 Qu 45 AC 2.00 AC- .890 AC CLEAR ACS NONE ACT
05/04/88 .060 QU 28.1 Qu 41 AC 2.00 AC .890 AC CLEAR ACC NONE A

j 05/11/89 .060 Qu 30.0 au 43 . AC 2.00 AC .885 AC CLEAR AC< NONE . AG
© 08/15/89 PROOF .020 AC 36.7 AC 41 AC” 2.00 AC: 890 AC CLEAR ACZ NONE Y
05/01/90 020 Ac 36.5 AC 44 AC 2.00 AC .880 AC CLEAR AC: NONE AC.
07/03/91 .030 AC 35.4 AC 30 AC 2.00 AcC .880 AC CLEAR ACX NONE ACS
07/14/92 .030 Ac 34.1 AC 39 AC 2.00 AC .880 AC CLEAR AC NONE AC

A

LIQUID POWER FACTOR

X BY WEIGHT
R ST S SOOI T

. = T - . i

DATE F 100 C

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE- «—,
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM,

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIU§ IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE-AND SERVICE-AGE
TRANSFORMERS FOR MAX-LIFE RESULTS.

st e S et Pod AT B

KEY TO ABBREVIATIONS: AC — ACCEPTABLE QU — QUESTIONABLE UN — UNACCEPTABLE
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Lj P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC#

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS 10#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 1,500 PRIMARY- 13,800 SUB NAME- FOUNDRY UNIT #-1275
S/N- PAVE36901 GAL- 297 SECONDARY - 480 LOCATION- OUTDOOR/GROUND

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
07/16/85 ND 14722 54433 é 328 7475 2. 35 ND - 37 77001
07/07/86 ND 13268 46783 1 281 5631 1 35 ND. 318 66000
05/27/87 ND. 16361 60447 5 339 7672 TRACE 32 ND: 376 84856
05/04/88 ND 11655 43016 2 106 2951 1 19 ND . 128 57750 ’
05711789 " 19038 68374 10 445 5553 3 47 ND.. 536 93501
05/01/90 ND 3027 59718 1 20 738 TRACE 1 ND 22 90749 e
07/03/9 ND 29630 64387 3 1y 2103 1 8 ND 131 96251 -
07714792 ND 256863 64047 3 127 2439 1 20 ND 151 93500

RECOMMENOATION ™ COMMENTS

RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE [N THE COMBUSTIBLE GAS VOLUME.
»

w*

*

T o AL R b e e V/
ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
- Wi 1 L e
Fa-4fP5/02/89 161 03 B
11/02/90 37 37
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING . 7, COLOR LABEL - GREEN  CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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S)IMYERS

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS
SU NAME- FOJNDRY AIR POLL.

CITY- E. ST LOUIS, 1L
UNIT# -1276

180 SOUTH AVENUE

LOCATION-
OTHER -EX. COVER

TC# 18
DATE PRINTED 7/28/92

TALLMADGE, OHIO 44278
10#~ 0732000
OUTDOCR/GROUND

NAMEPLATE DATA

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER

DATE MFG - TRANS CLASS - QA
S/N- SBV306201 IMPEDENCE -  5.50%
KVA- 2,500 PHASE/CYCLE - 3/60
PRI- 13,800 LIQUID TYPE - OIL
SEC- 4,160 GAL LIQUID - 443
WEIGHT- 12253 OTHER ACCESS - TOP INSPECTION PLATE
VISUAL INSPECTION
DATE LEVEL TEMP P/V PAINT LEAKS
05/04/88 NORMAL 35 1.00 GOOD NONE
05/11/89 LOW 32 .50 GOOD NONE
05/01/90 NORMAL 32 0 GOOD NONE
07/03/91 NORMAL S50 2.00 GOOD NONE
07/14/92 NORMAL 45 1.00 GOOD NONE

ADDITIONAL EQUIPMENT

RADIATORS - YES
FANS - NO

CONSERVATOR- NO

LTC COMPARTMENT- NO

H20 COOLED - NO BUSHING LOC- SIDE ENCLCSED
OIL PUMPS - NO FREE BREATHER- NO

TOP FPV - 1.00 IN VALV HOSE LENGTH- 100 FEET
BOTTOM FPV - 2.00 IN VALV SERVICE ON-LINE- YES
POWER AVAILABLE- YES

FIELD SERVICE

DATE SERVICE

07790

HOT OIL 6

LIQUID SCREEN TEST DATA
DATE  SERVICE ACID IFT - DIEL COLOR SPT GR VISUAL "'SEDIMENT
07/07/86 .050 AC 34,0 AC 46 AC 0.75 AC  .890 AC CLEAR AC:  NONE  AC:
05/27/87 .040 AC 339 AC 47" AC. 0.75° AC .885 AC CLEAR ACT  NONE  AC:
05/04/88 .050 AC 32.0 AC 42 AC 0.75 AC .890  AC CLEAR AC:  NONE  AC-
) 05711789 .050 AC 33.4 AC 42 AC 1.00 AC .885 AC CLEAR ACZ.  NONE  AC:
-~ 05/01/90 040 AC 31.8 QU 46~ AC" 1.00 AC .890 AC CLEAR ACS  NONE  ACT
07/25/90 PROOF .020 AC 43.8 AC 46 AC 1.00 AC .830 AC CLEAR AC-  NONE  AC.
07/03/91 .030 AC 39.9 Ac 38 Ac 1.00 AC .880 AC CLEAR AC:  NONE  AC.
07714792 .030 AC 39.0 AC 33 AC 1.00 AC .880 AC CLEAR AC NONE AC
COMMENTS
R R T Le DY aariow RS v B
LIQUID POWER FACTOR
DATE 5S¢ 100 ¢
07/25/90 030X AC: ... 170%. ACT
L N’*" rEiE

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE: ;r
% e
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS.
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Lj P]MVGBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 138

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS iD#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 2,500 PRIMARY- 13,800 SUB NAME- FOUNDRY AIR POLL. UNIT #-1276
S/N- SBV306201 GAL- 443 SECONDARY - 4,160 LOCATION- OUTDOOR/GROUND

e

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

© s e

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS U

07/24/85 NO . 2976 TS676 2% 1743 18563 8 1 ND- 1786 99001 L reme
07/07/86 N 3779 70082 2. 1495 17238 12 4 ND 1533 92632 o
05/27/87 ND 4651 73037 5 1660 19614 7 7 ND 1699 99001 RO
05/04/88 TRACE 4689 69126 19 1339 12827 TRACE  TRACE ND 1358 88000 '
05/11/89 26 01 79475 32 1576 77 9 7 ND 1650 96250
05/01/50 5 7829 70989 28 1443 10446 8 2 NO 1486 90750
07/03/91 NO 19378 69380 6 537 4196 1 1 ND 545 93499
07/14/92 TRACE 21621 71611 8 610 5147 2 2 ND 622 99001

RECOMMENDATION  * COMMENTS

RETEST 1 YEAR * B-THE ANALYS1IS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
*

*
*

iCP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
272179 35 35.
P5/02/89 36 36=
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING . COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

SRR/ S S S S S SIS SIS ISP SIS TSI 7T s om0 —




L1 ﬂmvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 19

THE TRANSFORMER CONSULTANTS 1D#- 0732000 DATE PRINTED 7/28/%
CUST-CERRQO COPPER PRODUCTS ClTY- E. ST LOUIS, IL LOCATION- OUTDOQR/ROOF

SUB NAME- SHIPPING UNIT# - OTHER -

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MfG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- YES
S/N- 5062487 IMPEDENCE -  6.00% H20 COOLED - NO BUSHING LOC- TOP & SIDE
KVA- 1,000 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQuUID TYPE - OIL TOP FPV - 1.00 IN VALV HOSE LENGTH- 100 FEET
SEC- 480 GAL LiQuiD - 413 BOTTOM FPV - 2.00 IN VALV SERVICE ON-LINE- YES
WEIGHT- 9800 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES

VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
05/04/88 LMW 20 0 BAD YES/TFPV & TAP 03/79 RE~REFINE
05/11/89 LoM 25 0 BAD YES/TFPV & TAP
05/01/90 LOW 15 N.R. BAD YES/TFPV & TAP
07/03/91 LOW 30 0 BAD VYES/TFPV & TAP CHANGER
07/146/92 LOW 30 0 BAD YES/BFPV

LIQUID SCREEN TEST DATA
DATE SERVICE ACID IFT- DIEL COLOR SPJ GR. VISUAL " SEDINENT

04/27/83 .040 AC 36.9 AC 38 AC 2.00 AC .880 AC CLEAR ACT NONE AC.
05/14/84 .040 AC 38.6 AC 45 AC 2.00 UN .880 AC CLEAR ACZ NONE AC’
05727/87 .030 AC 36.0 AC 42 AC 2.00 AC .880 AC CLEAR ACC NONE AC:
> 05/04/88 .030 AC 34.9 AC 41 AC 2.00 AC. .880 AC CLEAR AC. NONE AC.
o 05/11/89 .030 AC 35.2 AC 44 AC 2.00 AC .880 AC CLEAR AL NONE AC:
05/701/90 .030 AC 35.0 AC 45 AC 2.00 AC .880 AC CLEAR ACL NOKE AC-
07/03/9N .030 AC 34.2 AC 39 AC 2.00 AcC .880 AcC CLEAR ACC NONE AC-

07714792 .030 AC 33.3 AC 39 AC 2.00 AC .880 AC CLEAR AC NOKRE AC

COMMENTS

T e

NOTE ~ THE INHIBITOR CONTENT YEST IS USEFUL TO PREDICT THE-
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POMER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS 4
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND -SERVICE-A(
TRANSFORMERS FOR MAX-LIFE RESULTS.

T e e e SR R 1

KEY TO ABBREVIATIONS: AC — ACCEPTABLE QU — QUESTIONABLE UN — UNACCEPTABLE
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Lj P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 1

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS ID#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 1,000 PRIMARY - 13,800 SUB NAME- SHIPPING UNIT #-
S/N- 5062487 GAL- 413 SECONDARY- 480 LOCATION- OUTDOOR/ROOF

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL

DATE HYDROGEN OXYGEN NITROGEN METHANE MONOXIDE O10XIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS e
05/02/83 ND. 26403 72442 ND 4 732 ND 14 ND 18 99595
05/14/84 N 22346 62277 NO ND 620 ) 10 ND 10 85251
05/27/87 46 26255 64095 2 17 725 ND 3 ND 68 91143 P
05/04/88 ND 21682 63003 1 7 552 ND ND ND 8 85245 T
05/11/89 107 30200 64851 3 37 1048 1 3 ND 151 96250 T
05/01/90 76 29028 55219 2 30 8%  TRACE 1 ND. 109 85250
07/03/91 340 26003 57726 2 S7 1119 TRACE 2 ND 401 85249
07/14/92 216 27765 64023 2 51 1441 TRACE 2 ND 271 93500

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*
*

A v = = R AT R i /
{CP METALS-IN-OIL. EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE  ALUMINMM  IRON ZINC  COPPER  LEAD SILVER DATE 1242 1254 1260 OTHER TOTAL
7 B 4/18/79 15 15
IR : 05/02/89 3 33 T 36E
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN  CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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Lj P]Mvens 180 SOQUTH AVENUE TALLMADGE , OHIO 44278 TC# 25

THE TRANSFORMER CONSULTANTS [0#- 0732000 DATE PRINTED 8/03/9¢
CUST-CERRG COPPER PRODUCTS CITY- E. ST LOJIS, IL LOCATION- OUTDOOR/GROUND
SUB NAME- #2 MILL UNIT# -108 OTHER -

[N rcr e SN

~ e

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO

DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO

S/N- 2343399 IMPEDENCE -  4.00% H20 COOLED - NO BUSHING LOC- TOP & SIDE

KVA- 100 PHASE/CYCLE - 1/60 OlL PUMPS - NO FREE BREATHER- NO

PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 50 FEET

SEC- 120 GAL LIQUID - 88 BOTTOM FPV - .50 IN SERVICE ON-LINE- NO

WE IGHT - 1850 OTHER ACCESS - TOP INSPECTION PLATE — POWER AVAJLABLE- YES
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

05/27/87 N.R. FAIR NONE 10/75 RE-REFINE

05/04/88 N.R. FAIR NONE . 07/83 RE-REFINE

05/11/89 N.R. FAIR NONE 07/88 HOT OIL 10

05/01/90 N.R. FAIR NONE 07/92 HOT OIL 10

07/03/91 N.R. FAIR NONE

DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/07/86 .050 AC 31.9 @ 47 AC 2.00 AC .880 AC CLEAR AC. NONE AC
05/27/87 .050 AC 31.1 45 AC 2.00 AC 875 AC CLEAR ACT NONE AC
05/04/88 070 au 27.2 UN 41 AC 2.00 AC .880 AC CLEAR AC. NONE- AC.
07/09/88 PROOF .020 AC 40.9 AC 46 AC 1.00 AcC .870 AC CLEAR AC.. NONE- AC:
05/11/89 .030 AC 35.0 AC 43 AC 2.00 AC .880 AC CLEAR AC- NONE AC.
05701790 .030 AC 33.0 AC 44 AC 1.50 AC .880 AC CLEAR AC. NONE AC
07/03/91 .060 AC 311 w 37 AC 1.50 AcC .880 AC CLEAR AC~ NONE AC.
07/11/92 PROOF .020 AC 42.0 AC 49 AC 1.50 AC .880 AC CLEAR AC NONE AC
COMMENTS

% BY WEIGHT DATE 5C 100C . :

07/09/88 .005X AC. 230X
0?7/11/92 016%  AC . 166%

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUAS: IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AC
TRANSFORMERS FOR MAX-LIFE RESULTS.

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE LB
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

T T T o T N
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KEY TO ABBREVIATIONS: AC — ACCEFTABLE QU — QUESTIONABLE UN — UNACCEPTABLE
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L'j P]MVE“g 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC#H =

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS 10#- 0732000 DATE PRINTED  8/03/92
MFG- AC KVA- 100 PRIMARY - 13,800 SUB NAME- #2 MILL UNET #-1008

S/N- 2343399 GAL- a8 SECONDARY - 120 LOCATICN- OUTDOOR/GROUND

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS™
05/14/84 ND. 24856 54111 ND 1 780 ND - 2. ND - 3 79750
07/24/85 ND 26553 60381 TRACE 24 1038 ND 2 ND 28 83000
07/07/86 ND 25235 56158 TRACE 21 1086 TRACE TRACE ND - 21 82500
05/727/87 ND 29166 60985 TRACE 25 967 ND TRACE ND 25 91143
05/04/88 TRACE 25682 53444 ND 12 609 ND 2 2 16 79751
05/11/89 14 26200 57784 3 34 1213 1 1 ND 53 85250 :,
05/01/90 ND 29762 57326 1 14 897 TRACE 1 ND 16 88001
07/03/91 ND 27604 58868 2 47 1474 2 2 ND 53 87999

RECOMMENDATION  * COMMENTS

RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
*

*
*

LSS

Tt

7

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM

DATE ALUMINUM IROM ZINC COPPER LEAD  SILVER DATE 12462 1254 1260  OTHER TOTAL
' 2/21/79 9 A
pé/0%/88 16 16
D5/02/89 9 9 187
D7/03/91 5 10 157
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN  CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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Lj P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 26

THE TRANSFORMER CONSULTANTS 10#- 0732000 DATE PRINTED 8/03/9
CUST-CERRO COPPER PRODUCTS CITY- E. ST LQUIS, IL LOCATION- OUTDOOR/GROUND

SUB NAME- #2 MILL UNIT# -1009 OTHER -

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO

DATE MfG - TRANS CLASS - 0OA FANS - NO LTC COMPARTMENT- NO

S/N- 2451167 IMPEDENCE -  4.00% H20 COOLED - NO BUSHING LOC- TOP & SIDE

KVA- 100 PHASE/CYCLE - 1/60 OIL PUMPS - NO FREE BREATHER- NO

PRI- 13,800 LIQUID TYPE - OIL TOP FPV - HOSE LENGTH- 50 FEET

SEC- 120 GAL LIQUID - 88 BOTTOM FPV - .50 IN SERVICE ON-LINE- NO

WEIGHT - 1850 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

05/27/87 N.R. FAIR NONE . 10/75 RE-REFINE

05/04/88 N.R. FAIR NONE : 07/83 RE-REFINE

05/711/89 N.R. FAIR NONE 07/88 HOT OIL 10

05/01/90 N.R. FAIR NONE 07/92 HOT OIL 10

07/03/9M N.R. FATR. NONE

B S T o PRI ST I

LIQUID SCREEN TEST DATA

DATE  SERVICE ACID TFT DIEL COLOR SP. GR. VISUAL  SEDIMENT
07/07/86 .050 AC 33.9 AC 45 AC 2.00 AC .880 AC CLEAR AC.  NONE _ AC:
05/27/87 .060 ou 31.8 QU 44- AC 2.00 AC .885 AC CLEAR AC™  NONE'  ACS
05/04/88 .060 QU 28.8 Qu 46 AC 2.00 AC .880 AC CLEAR AC:  NONE. AG
07/09/88 PROOF .010 AC 43.2 AC 46 AC 2.00 Ac .880 AC CLEAR AC.  NOWE  AGE
05/11/89 .040 AC 37.0 AC 46 AC 1.50 AC .880 AC CLEAR AC NONE  ACT
05/01/90 040 AC 32.2 AC 47 AC 1.50 AC .890 AC CLEAR AC-  NONE  AC:
07/03/91 .050 AC 30.64 Qu 37 ac 1.50 AC .890 AC CLEAR AC.  NONE  ACT
07/11/92  PROOF .020 AC 42,4 AC 48 AC 1.50 AC .890 AC CLEAR AC NONE  AC
COMMENTS

INHIBITOR CONTENT

DATE % BY WEIGHT DATE s¢c
- 07/09/88 .006%  AC-
07/11/92 01X AC

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS. )

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE Ee3
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

g A ETT I v T T LT T e PRGN R s e e o, P i ST T SRR

KEY TO ABBREVIATIONS: AC — ACCEPTABLE QU — QUESTIONABLE UN — UNACCEPTABLE




IMYERS

THE TRANSFORMER CONSULTANTS
CUST-CERRO COPPER PRODUCTS

MFG- AC KVA-

S/N- 2451167

180 SOUTH AVENUE

TALLMADGE, OHIO 44278 TC#H 2
1D#- 0732000 DATE PRINTED  8/03/92

PRIMARY- 13,800 SUB NAME- #2 MILL UNIT #-1009

SECONDARY - 120 LOCATION- OUTDOOR/GROUND

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON

CARBON TQTAL TOTAL
DATE HYDROGEN OXYGEN NITROGEN METHANE MONOXIDE OIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS e ~
05/14/84 ND. 24760  ST165 NO ND 574 ND.. 1 ND= 1 82500 -
07/24/85 ND 21080 58013 1 28 1019  TRACE 2 ND 3| 80143 B
07/07/86 ND 23560 52019  TRACE 41 1377 ND.-. 3. ND-. o4 77000.
05/727/87 ND 235619 50673  TRACE 26 11 ND  TRACE ND - 26 75429 T
05/04/88 ND 24325 S7373 ND 16 785 ND 2 ND 18 82501 N
05/11/89 18 31746 66624 3 ND 610 ND  TRACE ND - 21 99001 Tore
05/01/90 ND 26891 52487 1 10 360 ND  TRACE ND 1" 79749 '
07/03/91 ND 28579 58422 1 32 964 1 1 ND 35 88000
RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANY INCREASE IN THE COMBUSTIBLE GAS VOLUME.
*
*
*
B N -
ICP METALS-IN-OIL. EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
2/21/79 10 10
06/09/88 18 18~
D5/02/89 9 7 16 .
07/03/91 15 7 22~
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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IMYERS

=& TRANSFORMER CONSULTANTS

180 SOUTH AVENUE

TC# 30

DATE PRINTED 7/28/9

TALLMADGE, QHIO 44278
[0#- 0732000

CUST-CERRQ COPPER PRODUCTS  CITY- E. ST LOUIS, IL LOCATION-  OUTDOGR/GROUND
SUB NAME- EXTRUSION BAY UNIT# 171 OTHER -
L RIETT U wan S UDOEr e TTOTTT Tammgmemenow pempe, oo
———— o S e s o 0 5 i i B e i e i o Gt e bR it e
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - 05/61 TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 3333451 IMPEDENCE - 5.70% H20 COOLED - NO BUSHING LOC- SIDE
KVA- 3,750 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI~ 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN VALV HOSE LENGTH- 100 FEET
SEC- 4,160 GAL LIQUID - 776 BOTTOM FPV - 2.00 IN VALV SERVICE ON-LINE- YES
WEIGHT- 24125 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE
DATE  LEVEL  TEMP P/V PAINT LEAKS DATE SERVICE
05/11/89 NORMAL 34 O  GOOD NONE 08/89 RETROFILL
08/15/89 N.R. GOOD NONE
05/01/90 NORMAL 30 2.00
07/03/91 NORMAL 44 O  GOOD NONE
07/14/92 NORMAL 30 0  GOOD NONE

LIQUID SCREEN TEST DATA

COLOR SP. GR. VISUAL SEDIMENT
1.00 AC .890 AC CLEAR AC. NONE AC
1.00 AC .880 AC CLEAR AC NONE AC
1.00 AC .880 AC CLEAR AC NONE AC
1.00 AC .880 AC CLEAR AC NONE AC
2.00 AcC .880 AC CLEAR AC NONE AC
2.00 AC .880 AC CLEAR AC. NONE AC
0.50 AcC .870 AC CLEAR AC NONE AC
0.50 AcC .870 AC CLEAR AC NONE AC

s - B 2 K ARD
AN R

DATE  SERVICE ACID IFT DIEL
07/07/86 .020 AC 36.0 AC 41 AC
05/27/87 .030 AC 36.1 AC 41 AC
05/04/83 .020 AC 34.9 AC 43 AC
05/11/89 .020 AC 36.0 AC 47 AC
08/15/89 PROOF .020 AC 37.8 AC 48 AC
05/01/90 .020 AC 38.0 AC 44 AC
07/03/91 .020 Ac 37.0 AC 36 AC
07/14/92 .020 Ac 36.9 AC 37 AC
COMMENTS

NPT RNy s e

INHIBITOR CO
DATE % BY WEIGHT

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

LIQUID POWER FACTOR

DATE 23S c 100 €

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGEL
TRANSFORMERS FOR MAX-LIFE RESULTS.
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Lj P] Mvens 180 SOUTH AVENUE TALLMADGE,, OHIO 44278 TCH# 30

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS 1D#- 0732000 DATE PRINTED  7/28/92
MFG- AC KVA- 3,750 PRIMARY - 13,800 SUB NAME- EXTRUSION BAY UNIT #-171
S/N- 3333451 GAL~ 776 SECONDARY - 4,160 LOCATION- OUTDOOR/GROUND

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM TR T
CARBON  CARBON TOTAL TOTAL

DATE HYOROGEN OXYGEN NITROGEN METHANE MONOXIDE OIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS -
07/24/85 TRACE 4291 65267 61 90 1504 124 13- ND: 288 71350
07/07/86 20 1268 65093 8 124 1738 149 18 ND 395 e%erh.
05/27/87 ND . 4331 80831 89 130 1787 174 12 ND - 405 87356 .= .
05/04/88 ND 9078 95987 9 18 17 176 21 ND- 407 107251 B
05/11/89 39 989 81609 113 167 2091 225 18 ND 562 85251
05/01/90 26 14294 75687 2% 87 597 30 3 ND. 172 9070 ..
07/03/91 ND 24572 67868 2 66 991 TRACE 1 ND 69 93500
07/16/92 11 23180 71473 3 136 1445  TRACE 1 ND 151 96249

RECOMMENDATION  * COMMENTS

RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
*

*
« -

S AR aaiad AT T ] YRRt

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM -

DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
2721/79 69 . 69%
p5/02/89 97 L/en
D1/02/90 17 3 202

A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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L1 P]MVGnS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 31

-~E TRANSFORMER CONSULTANTS 10#- 0732000 DATE PRINTED 7/28/9¢
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, 1L LOCATION- GROUND
SUB NAME- EXTRUSION BAY UNIT# -170 OTHER -
;- 2N ) LU et apeTmio TET RO o T
e ian . PR PP ot ST o 5 " i PR KRR 0L SRSy G- e e SN

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 3328402 [MPEDENCE -  4.10% #20 COOLED - NO BUSHING LOC- TOP
KVA~ 500 PHASE/CYCLE - 1/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - 0QIL TOP FPV - 1.00 IN VALV HOSE LENGTH- 100 FEET
SEC- 2,400 GAL LIQUID - 188 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT- 4850 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
05/04/88 NORMAL 38 N.R. GOOD NONE . 09/74 RE-REFINE
05/11/89 LOW 40 N.R. FAIR NONE : 07/83 RE-REFINE

05701790 NORMAL 36 N.R. FAIR NONE
07/03/91 NORMAL 48 N.R. FAIR NONE
07/14/92 NORAML 26 N.R. FAIR NONE

= il ORI LTI A A 5 S A
LIQUID SCREEN TEST DATA

DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT

07/16/85 .030 aC 37.9 AC 44 AC 2.00 AC .880 AC CLEAR AC NONE AC.
07/07/86 .040 AC 36.9 AC 41 AC 2.00 AC .880 AC CLEAR AC. NONE AC
05/27/87 .040 AC 33.8 AC 50 AC 2.00 AC .880 AC CLEAR AC NONE AC
05/04/88 .040 AC 33.0 AC 45 Ac 2.00 AcC .880 AC CLEAR AC.. NONE AC.
05/11/89 .040 AC 34.1 AC 48 AC 2.00 AC .880 AC CLEAR AC NONE AC
05/01/90 .040 AC 33.0 AC 42 AC 2.00 AC .880 AC CLEAR AC NONE AC
07/03/N .040 AC 32.0 AC 37 AC 2.00 AC .880 AC CLEAR AC NONE AC
07/14/92 .040 AC 32.2 AC 40 AC 2.00 AcC .880 acC CLEAR AC NONE AC

COMMENTS

DATE % BY WEIGHY S C

NOTE - THE INHIBITOR CONTENT TEST 1S USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER'’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A

A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGEH
TRANSFORMERS FOR MAX-LIFE RESULTS.
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L" P] Mvens 180 SOUTH AVENUE TALLMADGE, OHID 44278 TC#

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS [D#- 0732000 DATE PRINTED  7/28/92
MFG- AC KVA- 500 PRIMARY- 13,800 SUB NAME- EXTRUSION BAY UNIT #-170

S/N- 3328402 GAL - 188 SECONDARY - 2,400 LOCATION- GROUND

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
07/24/85 ND. 13448 63046 2 198 1869 1 7 ND 208 78571
07/07/86 ND 8283 51645 4 392 2907 1 19 ND 416 63251
05/27/87 ND. 11376 69148 4 - 451 3835 1 42 ND - 498 84857 h
05/04/88 TRACE 6251 73452 8 61 4900 TRACE 28 ND - 647 85250 —
05/11/89 39 4158 83756 14 825 4665 5 39 ND 922 93501
05/01/90 15 4439 76603 12 780 6115 3 35 ND: 845 838002 .
07/03/91 13 2357 82835 14 882 4601 3 45 NO 957 90750
07/14/92 10 293 82238 16 828 4684 4 47 ND 905 90750

RECOMMENDATION ™ COMMENTS

RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
»*

*
*

G PR bR L TR L

iCP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM .

DATE ALUMINUM IRON ZINC' COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
v PAeravire - NDR:
Ypsroars9 19 19
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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L1 P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 32

T=E TRANSFORMER CONSULTANTS 1D#- 0732000 DATE PRINTED 7/28/%
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION- OUTDOOR/GROUND

SUB NAME- EXTRUSION BAY  UNIT# -1035 (OTHER -

e b B B b A o DA = R PR Tt P s S R s v A o L i it

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS ~ YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 3328403 IMPEDENCE - 4.10% H20 COOLED - NO BUSHING LOC- TOP
KVA- 500 PHASE/CYCLE - 1/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN VALV HOSE LENGTH- 100 FEET
SEC- 2,400 GAL LIQUID - 188 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT- 4850 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
05/11/89 NORMAL 40 N.R. GOOD NONE 09/74 RE-REFINE
05/01/90 NORMAL 36 N.R. GOOD NONE : 10/86 RE-REFINE
07/703/91 NORMAL 49 N.R. GOOD NONE
12/12/91 NORMAL 30 N.R. GOOD NONE
07/14/92 NORMAL 27 N.R. GOOD NONE

T T e T T e Y ey oo

Vi a s

LIQUID SCREEN TEST DATA

DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/07/86 .050 AC 28.9 qu 39 AC 2.00 AC .880 AC CLEAR AC NONE AC
10/30/86 PROOF .020 AC 39.6 AC 49 AC 1.50 AC .880 AC CLEAR AC" NONE AC
05/27/87 .020 AC 37.9 ac 50 AC 1.50 AC .880 AC CLEAR AC. NONE AC.
05/04/88 .030 AC 36.0 AC 44 AC 1.50 AC .880 AC CLEAR AC NONE AC-
05/11/89 .030 AC 37.5 AC 40 AC 1.50 AcC .875 AC CLEAR AC NONE AC
05/01/90 .030 AC 35.4 AC 45 AC 1.50 AC .880 AC CLEAR AC NONE AC.
07/03/N .030 AC 33.1 AC 36 AC 1.50 AC .880 AC CLEAR AC NONE AC:
07/14/92 .030 AC 33.1 ac 39 AC 1.50 AcC .880 AC CLEAR AC NONE AC
COMMENTS

Gl e A o - e
ey g 0 L

- " - mal Y : 3 ALEI e ¥ - .-"“"’f“‘."_ i o 7 SR
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INHIBITOR CONTE 'k.‘ LIQUID POWER FACTOR
DATE % BY WEIGHT DATE 25 C 100 ¢

10/30/86 .060% AC .300X AC-

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGE
TRANSFORMERS FOR MAX-LIFE RESULTS.

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE ;' ¥
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

e : sansis i N e 3+ s i o A ik i i S i ; : s et
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L’ P]MVGBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 32

"HE TRANSFORMER CONSULTANTS
CUST-CERRO COPPER PRODUCTS

ID#- 0732000 DATE PRINTED  7/28/92
MFG- AC KVA- 500 PRIMARY- 13,800 SUB NAME- EXTRUSION BAY UNIT #-1035
S/N- 3328403 GAL- 188 SECONDARY- 2,400 LOCATION- OUTDOOR /GROUND

~eret

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM '
CARBON CARBON TOTAL TOTAL
DATE HYDROGEN OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS.
07/07/86 12 4243 70455 12 638 7087 12 41 ND 715 82500
05/27/87 ND 17506 68112 ND 121 1104 ND  TRACE ND 121 86841
05/04/88 TRACE 12555 61728  TRACE 280 2425 ND 13 ND . 293 77001 S
05/11/89 17" 8657 59595 7 418 2782 1 3 ND 466 71500 "
05/01/90 9 8857  4sa30 6 553 4466 1 27 ND 596 79749 s
07/03/91 13 4396 68381 8 693 37 2 3 ND 752 77000 e
12/12/91 1 5516 72314 9 796 6561 2 41 ND 859 85250
07/14/92 8 5598 77489 10 757 3891 3 45 ND 823 88001

RECOMMENDATION  * COMMENTS

RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME .
*

*
L]

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD SILVER DATE 1242 1254 1260  OTHER TOTAL
2/21/79 20 202
0/17/86 40 40°
05/02/89 20 20
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL 1IN EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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51 P] Mvens 180 SOUTH AVENUE TALLMADGE, QHIO 44278 TC# 33

~~& TRANSFORMER CONSULTANTS 1D#- 0732000 DATE PRINTED 7/28/9!

CUST-CERRO COPPER PRODUCTS ~ CITY- E. ST LOUIS, IL LOCATION-  OUTDOOR/GROUND
SUB NAME- EXTRUSION BAY UNIT# -1036 _ OTHER - e

e e

NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 3328401 IMPEDENCE - 4.10% H20 COOLED - NO BUSHING LOC- TOP
KVA- 500 PHASE/CYCLE - 1/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPY - 1.00 IN VALV HOSE LENGTH- 50 FEET
SEC- 2,400 GAL LlQulD - 188 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT- 480 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE

OATE  LEVEL  TEMP P/V PAINT LEAKS DATE SERVICE
05/11/89 NORMAL 39 N.R. GOOD NONE _ 09/74 RE-REFINE
05/01/90 NORMAL 35 N.R. GOOD NONE : 10/86 RE-REFINE

07/03/91 NORMAL 48 N.R. GOOD NONE
12/12/91 NORMAL 25 N.R. GOOD NONE
07/14/92 NORMAL 25 N.R. GOOD NONE

DATE  SERVICE ACID 1FT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/07/86 .050 AC 30.0 au 41 AC 2.00 Ac .880 AC CLEAR AC  NOME  AC:
10/30/86 PROOF .020 AC 39.1 AC 48 ac 1.50  AC .880 AC CLEAR AC  NONE  AC<
05/27/87 030 AC 38.5 AC 48 AC 1.50 AC .880 AC CLEAR AC.  NONE  ACT
05/04/88 030 AC 35.3 AC 4 AC 1.50 Ac .880 AC CLEAR AC  WOME  ACT
05/11/89 .030 AC 36.8 AC 49 AC 1.50  AC .B75 AC CLEAR AC  NONE  ACT
05/01/90 030 Ac 35.4 AC 40 AC 150  AC .880 AC CLEAR AC.  NONE  ACT
07/03/91 030 AC 33.9 AC 38 AC 1.50  AC .830 AC CLEAR AC  NONE  AC-
07/14/92 030 AC 33.0 AC 40 AC 1.50  AC .880 AC CLEAR AC  NONE  AC
COMMENTS

R ; SRS X 2
INHIBITOR CONTENT LIQUID POWER FACTOR
DATE % BY WEIGHT DATE sc 0ot -
10/30/86 .064%  AC 2008 ACS

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE > THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS |
AGING OF THE TRANSFORMER'S PAPER INSULATION SYSTEM. @ A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-A
' TRANSFORMERS FOR MAX-LIFE RESULTS.

<EY 7D ABBREVIATICNS: AC — ACCEPTABLE ZU — QUESTIONABLE UN — UNACCEPTABLE
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L’ P]MVE“S 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TCH 33

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS 1D#- 0732000 DATE PRINTED  7/28/92
MFG- AC KVA- 500 PRIMARY - 13,800 SUB NAME- EXTRUSION BAY UNIT #-1036
S/N- 3328401 GAL- 188 SECONDARY - 2,400 LOCATION- OUTDOOR/GROUND

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
07/07/86 16 1618 64963 16 806 9500 16 65. ND. 919 77000 -
05/27/87 ND 13433 50468 TRACE 90 139 ND 3 NO 93 65133 -
05/04/88 ND 10924 49857 2 181 227N TRACE 15 ND . 198 63250 -
05/11/89 17 12114 67030 6 349 2962 2 20 ND 394 82500 L
05/01/90 9 9370 60412 6 451 3980 1 20 ND 487 74249
07703791 12 5943 74718 9 682 3848 2 36 ND. 741 85250
12/12/91 8 6498 56076 9 651 6467 3 38 ND 709 79750
07714792 9 7780 77885 10 700 4316 3 45 ND 767 90748

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

»

»

»

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM

DATE ALUMINUIM 1RON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
272179 8 8=
0/17/86 26 26
D5/02/89 20 20
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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\1 P] Mveﬂs 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 34

THE TRANSFORMER CONSULTANTS 1D#- 0732000 DATE PRINTED 7/28/9:
CUST-CERRO COPPER PRODUCTS CITy- E. ST LOUIS, 1L LOCATION- OUTDOOR/GROUND
SUB NAME- BLDG 80 UNIT# - OTHER -

RS Ry - o >y, =% 3 .

e s Tl e s B

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- SAV363801 IMPEDENCE -  8.04% H20 COOLED - NO BUSHING LOC- TOP
KVA- 2,500 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- 100 FEET
SEC- 4,160 GAL LiQuio - 521 BOTTOM FPV - 1.0Q IN VALV SERVICE ON-LINE- YES
WEIGHT- 14300 OTHER ACCESS - TOP INSPECTION PLATE — POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
05/11/89 NORMAL 25 .50 FAIR NONE ) a3/79 RE-REFINE
08/15/89 N.R. FAIR NONE - 08/89 RETROFILL

05/01/90 NORMAL 25 0  FAIR NONE
07/03/91 NORMAL 41 1.00 FAJR NONE
07/14/92 NORMAL 39 0  FAIR NONE

LT g g L

DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/07/86 .040 AC 37.8 AC 36 AC 1.50 AC .880 AC CLEAR AC~ NONE AC
05/27/87 .030 AC 36.0 AC 40 AC 1.50 AC .885 AC CLEAR AC+ NONE AC -
05/04/88 040 AC 34.9 AC 37 AC 1.50 AC .880 AC CLEAR AC. NORE AC-
05/11/89 .030 Ac 5.5 Ac 48 . AC 2.00 AC .880 AC CLEAR AC: NONE ~  ACS
08/15/89 PROGF .020 AC 37.6 AC 50 AC 2.00 AC .885 AC CLEAR AC~T NONE AC
05/01/90 .020 AC 37.9 ac 44-- AC 2.00 AC .880 AC CLEAR AC: NONE AC.
07/03/91 .030 AC 38.0 AC 41 AC 2.00 AC .880 " AC CLEAR ACT NONE AC:
or714/92 .030 AC 37.0 AC 40 AC 2.00 AcC .880 AC CLEAR AC NONE AC
COMMENTS

UQUID POWER FACTOR

DATE % BY WEIGHT DATE 3¢ 100C .

NOTE - THE INHIBITOR CONTENT TEST 1S USEFUL TO PREDECT THE -F 4
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. g

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGE
TRANSFORMERS FOR MAX-LIFE RESULTS.
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L’ P]MVG“ 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 34

THE TRANSFORMER CONSULTANTS
CUST-CERRO COPPER PRODUCTS

1D#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 2,500 PRIMARY- 13,800 SUB NAME- BLDG 80 UNIT #-

S/N- SAV363801 GAL- s21 SECONDARY - 4,160 LOCATION- OUTDOOR /GROUND

o ‘:‘; 7>, .”’4_,‘.3!_3) =re

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE
07/24/85 TRACE 14919 66394 7 661 9134 1 26 ND 695
07/07/86 12 17485 68965 4 565 9182 1 37 ND 619
05/27/87 ND. 18932 70585 9 551 10930 2 72 ND . 634 B
05/04/88 TRACE 14351 57170 8 540 7658 1 22 ND 57 A
05/11/89 27 25563 68914 10 345 6848 3 40 ND 425
05/01/90 2 20099 51000 3 145 2998 TRACE 3 ND 153
07/03/91 6 21765 61804 6 380 4020 1 18 ND 411
07/14/92 TRACE 24492 66673 6 339 4707 1 32 ND 378

RECOMMENDATION  * COMMENTS

RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
"

»

S e g s g RN
ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM -
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260 OTHER TOTAL
4/18/79 207 9 L2186+
p5/02/89 156 156
b1/02/90 27 rY o
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING . COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-L]FE RESULTS.,
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L1 P]MVEBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 35

THE TRANSFORMER CONSULTANTS 10#- 0732000 DATE PRINTED 7/28/9
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION- OUTDOOR/GROUND
SUB NAME- MAIN MILL UNIT# O OTHER EX COVER
Raeric R0 s, 324 PP A
NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- PBV083001 IMPEDENCE - 7.69% H20 COOLED - NO BUSHING LOC- SIDE ENCLOSED
KVA- 1,500 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- S50 FEET
SEC- 480 GAL LIQUID - 294 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT - 8540 OTHER ACCESS - POWER AVAILABLE- YES

VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
05/11/89 NORMAL 25 .50 GOOD NONE ] 03/84 PCB GONE
05/01/90 NORMAL 27 1.00 GOOD NONE . 08/84 PCB GONE
07/03/91 NORMAL 41 1.50 GOOD NONE 08/86 FIELD SERVICE

12/12/91 NORMAL 20 0  GOOD NONE
07/14/92 NORMAL 39 1.00 GOOD NONE

et LA A A R P S

LIQUID SCREEN TEST DATA
DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT

07/07/86 .020 AC 37.1 AC 43 AC 1.00 AC .880 AC CLEAR AC:.: NONE AC
08/05/86 PROOF .020 Ac 37.0 Ac 41 AC 1.00  AC .880 AC CLEAR AC: NONE AC:
05/27/87 030 AC 0.0 AC 49 AC 2.00 AcC .880 AC CLEAR AC.. NONE AC:
05/04/88 .020 AC 38.0 AC 40 AC 2.00 AC .880 AC CLEAR AC. NONE - ACz
05/11/89 .030 AC 38.7 AC 46 AC 2.00 AcC .880 AC CLEAR AC NONE AC”
05/01/90 .020 AC 38.2 AC 41 AC 2.00 AC .880 AC CLEAR AC.. NONE AC-
07/03/91 .030 AC 37.9 AC 31 ac 2.00 Ac .880° AC CLEAR AC™. NONE AC”
07/14/92 .030 AC 37.0 AC 36 AC 2.00 AcC .880 AC CLEAR AC NONE AC

COMMENTS

SR R

LIQUID POWER FACTOR

DATE % BY WEIGHT DATE 5°C 100C

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGEL
TRANSFORMERS FOR MAX-LIFE RESULTS.

<BY TC ABBREVIATIONS: AC — ACCEPTABLE 7ZU — QUESTIONABLE UN — UNACCEPTABLE
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Lj P]Mveﬂs 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TJC# 35

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS 1D#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 1,500 PRIMARY - 13,800 SUB NAME- MAIN MILL UNIT #-0

S/N- PEV083001 GAL- 294 SECONDARY - 480 LOCATION- OUTDOOR/GROUND

kgt

GAS-IN-OIL. ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL

DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE
07/07/86 ND 23388 50047 TRACE 21 793 ND ND-. ND. 21
05/27/87 ND 20445 78173 3 207 2252 1 1 ND 212
05/04/88 TRACE 1389 64041 3 361 4201 ND TRACE ND- 364 -
05/11/89 41 11874 73563 10 648 4607 2 & ND* 705
05/01/90 20 10882 65017 7 671 5901 1 2 ND . 701
07703/ 3 9110 75658 10 921 5020 1 8 ND 963
12712/ 30 7687 72781 1" 1030 9202 1 8 ND 1080
07/14/92 25 6798 80171 12 1051 5429 2 12 ND 1102

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYS1S OF TH1S SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

PR T
« St

7 4

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM

DATE  ALUMINUM  IRON 2INC  COPPER  LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
2721/79 750 7508
p7/18/86 65 65
D6/24/87 2. 2z
b5/02/89 24 %

A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING /  COLOR LABEL - GREEN  CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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L1 P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 36

—-E TRANSFORMER CONSULTANTS 10#- 0732000 DATE PRINTED 7/28/92
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION- OQUTDOOR/GROUND
sSuB NANE' #2 MILL UN!T# o ) OTHER -EX.COVER

AN et g -

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO

DATE MFG - TRANS CLASS - OA FANS -~ NO LTC COMPARTMENT- NO

S/N- SAV435901 IMPEDENCE -  6.16% 420 COOLED - NO BUSHING LOC- TOP

KVA- 2,500 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO

PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- 50 FEET

SEC- 480 GAL LIQUID - 389 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES

WEIGHT- 12100 OTHER ACCESS - TOP [NSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

05/11/89 NORMAL 30 1.50- FAIR NONE . ' 03/84 PCB GONE

05/G1/90 NORMAL 30 1.00- FAIR NONE - 08/84 PCB GONE

07/03/91 NORMAL 45 0  FAIR NONE 08/86 FIELD SERVICE

12/12/91 NORMAL 20 2.00- FAIR NONE
07/14/92 NORMAL 40 1.00 FAIR NONE

LIQUID SCREEN TEST DATA
DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/07/86 .030 AC 37.2 AC 47 AC 1.00 AC .880 AC CLEAR AC. NONE AC.
08/05/86 PROOF .030 AC 39.6 AC 49 AC 1.00 AC .880 AC CLEAR ACT NONE ACT
05/27/87 030 AC 35.9 AC 50 AC 1.00 AC .880 AC CLEAR AC- NONE AC..
05/04/88 .030 AC 38.2 AC 43 AC 1.50 ac .880 AC CLEAR AC.” NOKE AC.
05/11/89 .030 AC 38.6 AC 48 AC 1.50 AC .875 AC CLEAR AC NONE AC
05/G1/90 .020 AC 38.1 AC 46 AC 2.00 AC .880 AC CLEAR AC NONE AC:
07/03/91 .030 AC 38.0 AC 38 AC 2.00 AC .880 AC CLEAR AC: NONE AC .
07/14/92 .030 AC 38.1 AC 37 AC 2.00 AC .880 AC CLEAR AC NONE AC

COMMENTS

L ox £
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LIQUID POWER FACTOR

DATE % BY WEIGHT DATE ra 1002 <

: -
THE POMER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A

A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AG
TRANSFORMERS FOR MAX-LI1FE RESULTS.

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICTY THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. ia
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Lj P]M?EBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 36

CUST-CERRO COPPER PRODUCTS 1D#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 2,500 PRIMARY- 13,800 suB NaME- #2 MILL UNIT #-

S/N- SAV435901 GAL- 389 SECONDARY - 480 LOCATION- OUTDOOR /GROUND

GAS-IN-OIL. ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN ppm RN

CARBON  CARBON TOTAL TOTAL

DATE HYDROGEN ~ OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
07/07/86 137 12896 65975 4. 540 3052 6 15~ ND:- 578 82502
05/27/87 ND. 10420 55294 3 259 2044 2 5 ND* 269 68027
05/04/88 TRACE 938 40713 6. 415 3652 4- 23 ND: 448 746251 BRI
05/11/89 41 7107 65563 10 688 3566 3 22. ND* 764 77000 BN
05/01/90 21 8312 43120 10 782 5231 2 22 ND 837 82500
07/03/91 28" 4286 75459 13 1034 4392 3 36 - ND 1114 85251
12/12/91 20 4405 59810 1 895 6325 3 32 ND 961 71501
07714792 21 5687 76865 14 987 4381 3 42 ND 1067 88000

RECOMMENDATION » COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE gas VOLUME.

*
*
- -

ICP METALS-IN-OIL EXPRESSED IN PPN

PCB CONTENT EXPRESSED IN PPM

DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
‘ : - ‘ / 2/21/79 860 850..
p7/18/86 58 58 -
D6/24/87 3 3.
o 05/02/89 18 182
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GReEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRMFORHERS FOR" MAX-LIFE RESULTS.
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“HE TRANSFORMER CONSULTANTS
CUST-CERRO COPPER PRODUCTS
SUB NAME- BLDG 80 UNIT# -PADMOUNT #1307
c - e s - c ) £,
e AT it o i 50 LS EAN - =
NAMEPLATE DATA

CITY- E. ST LOUIS, L

P

o

180 SOUTH AVENUE

LOCATION-
OTHER - 10 PLUG

gl

TC# 37
DATE PRINTED 7/28/S

TALLMADGE, OHIO 44278
10#- 0732000
OUTDOOR/GROUND

ADDITIONAL EQUIPMENT

MFG- GE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO

DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO

S/N- J93082BT71AA IMPEDENCE -  1.80% K20 COOLED - NO BUSHING LOC- TOP

KVA- 300 PHASE/CYCLE ~ 3/60 OIL PUMPS - NO FREE BREATHER- NO

PR1- 2,400 LIQulD TYPE - OIL 0P FPV - .50 IN PLUG HOSE LENGTH- 100 FEET

SEC- 240 GAL LIQUID - 145 BOTTOM FPV - .50 IN VALV SERVICE ON-LINE- YES

WE IGHT - 3600 OTHER ACCESS - POMER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

05/27/87 N.R. GOOD NONE

05/04/88 N.R. GOCD NONE

05/11/89 N.R. FAIR NONE

07/03/91 N.R. FAIR NONE

07/14/92 N.R. FAIR NONE

LIQUID SCREEN TEST DATA
:_7’. ] _:?;::._(ﬁ_-‘
DATE SERVICE AClD IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/13/84 040 AC 36.3 AC 38 AC 1.00 AC.  .880 AC CLEAR ACZ  NOME. _ACS
07/16/85 .030 AC 35.1 AC 46 AC 0.75 AC .690 AC CLEAR ACT  NONES  ACE
07/07/86 020 AC 35.9 AC 43 AC 0.75 AC .890 AC CLEAR ACZ  NOME-  ACS
05/27/87 .030 AC 36.0 AC 50 AC 0.75 AC .885 AC CLEAR AC-  NONE™ A
05/04/88 030 AC 3.9 AC 43 AC 1.00 AC .890 AC CLEAR AC  NONE  ACT
05/11/89 .030 AC 35.6 AC 49 AC 1.00 AC .885 AC CLEAR AC:  WNONE. _AG:
07/03/91 .030 AC 34.2 AC 41 AC 1.50 AC .885 AC CLEAR AC: NONE AT
07/14/92 .030 AC 34.7 AC 38 AC 1.50  AC .885 AC CLEAR AC  NONE  AC
COMMENTS
R RS S MR S TR e e RN o ol YT g R
INHIBITOR CONTENT ¥ LIQUID POWER FACTOR
DATE % BY WEIGHT DATE 5 °C

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE =
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

e AR

THE POWER FACTOR OF THE QOIL AT 25 AND 100 DEGREES CELSIUS IS A

A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AG
TRANSFORMERS FOR MAX-LIFE RESULTS. ' ’

i o PO = e

KEY TO ABBREVIATIONS: AC — ACCEPTABLE
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L’ P]MVGB 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 37

“HE TRANSFORMER CONSULTANTS
CUST-CERRO COPPER PRODUCTS

10#- 0732000 DATE PRINTED  7/28/92
MFG- GE KVA- 300 PRIMARY- 2,400 SUB NAME- BLDG 80 UNIT #-PADMOUNT #1307

S/N- J930828T71AA GAL- 145 SECONDARY - 240 LOCATION- OUTDOOR /GROUND

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE NYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS .
07/13/84 ND . 9198 54825 ND 598 2345 1 32 ND-: 631 76999
07/24/85 ND 5415 72236 9 T 4034 2 34 ND 816 82501 o
07/07/86 ND 3100 66322 1 751 4004 3 50 ND 815 74250 el \
05/27/87 ND 1818 74867 15 954 4786 2 58 ND 1029 82500 AR
05/04/88 TRACE 3505 70698 1% 840 4626 5 61 ND 920 79749 .
05/11/89 49 2029 855 2% 1R JPYOS 4 57 ND 1313 93501 B
07/03/91 19 1826 73385 17 972 3483 3 45 ND 1056 79750
07/14/92 20 3295  gooss 18 980 3565 4 49 ND 1071 88000

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME

EA LG S S
ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM-
DATE  ALLMINM  IRON ZINC  COPPER  LEAD  sILVER DATE 1242 1254 1260  OTHER TOTAL
6/23/82 NDE
pS/02/89 ND -
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL Iy EVALUATING COLOR LABEL - GREEN  CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

O T T T r e o —
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\1 P] Mvens 180 SOUTH AVENUE TALLMADGE,, OHIO 44278 TC# 38

~~E TRANSFORMES CONSULTANTS ID#- 0732000 DATE PRINTED 7/28/92
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, It LOCATION- OQUTDOOR/GROUND
SUB WAME- EXTRUSION BAY  _ UNITE - OTHER EX.COVRR . e ,
. L ) T e R T SRR S LT =-~"u_§u’ e m‘_ “‘_A e a mm > £Es
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - 03/80 TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- SBV88090101 IMPEDENCE - 5.50% H20 COOLED - NO BUSHING LOC- SIDE ENCLOSED
KVA- 1,500 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI~ 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- 100 FEET
SEC- 2,300 GAL LIQUID - 213 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT- 8132 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

05/04/88 NORMAL 25 1.50 GOOD NONE
05/11/89 NORMAL 39 1.00 GOOD NONE
05/01/90 NORMAL 27 .50 GOOD NONE
Q7/03/91 NORMAL 40 1.50 GOOD NONE
07/14/92 NORMAL 29 1.00 GOOD NONE

LIQUID SCREEN TEST DATA
DATE SERVICE AClD 1FT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/16/85 .030 AC 33.9 AC 42 AC 0.75 AC .875 AC CLEAR AC-  NONE  AC
07/07/86 .040 AC 33.5 AC 43 AC 0.75 AC .870 AC CLEAR AC~ NONE AC
05/27/87 060 AC 33.5 AC 50 AC 0.50 AC .870 AC CLEAR AC. NONE AC
i 05/04/88 .060 AC 32.7 aC 39 AC 1.00 AC .870 AC CLEAR AC:  NONE  AC
05/11/89 040 AC 33.7 AC 46 AC 1.00 AC .870 AC CLEAR AC NONE  AC
05/01/90 .040 AC 32.2 AC 43 AC 1.50 AC .870 AC CLEAR AC-.  NONE  AC
07/03/91 060 AC 32.2 AC 35 AC 1.00 AC .870 AC CLEAR ACS  NONE  AC
07/714/92 040 AC 32.7 AC 35 AC 1.00 AC .870 AC CLEAR AC NONE AC
COMMENTS

INHIBITOR CONTENT

LIQUID POWER FACTOR

DATE % BY WEIGHT DATE i 100 €

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AG
TRANSFORMERS FOR MAX-LIFE RESULTS.
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Lj P]Mveﬂs 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 38

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS ID#- 0732000 DATE PRINTED  7/28/92
MFG- WESTINGHOUSE KVA- 1,500 PRIMARY- 13,800 Sus NAME- EXTRUSION BAY UNIT #-
S/N- SBV83090101 GAL - 213 SECONDARY- 2,300 LOCATION- OUTDOOR /GROUND

T vy T R ey Yy
.",;'a.ukva’i ‘:'::“,, R NSy P

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM -

CARBON  CARBON TOTAL TOTAL

DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS Mg
07/24/85 TRACE 12946 69018 6 27 2374 TRACE ND ND. 277 84615 e WA
07/07/86 TRACE 11470 62005 7 312 3205 TRACE TRACE ND 319 76999 '
05/27/87 ND 13502 77008 9 386 3174 TRACE TRACE ND 395 94079 \
05/04/88 TRACE 10567 70335 9 411 3928 TRACE TRACE ND 420 85250 _
05711789 33 121 a3201 15 597 3941 2 1 ND 648 99001
05/01/90 8 9787 52220 9 391 3584 1 ND ND 409 66000
07/03/91 14 9162 79427 16 719 4161 2 TRACE ND 751 93501
07/14/92 18 8583 80050 17 719 411 2 1 ND 757 93501

RECOMMENDATION * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME,

*
*
*

RS/ an e 25 oy 2 RN
R R T a e

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM -

DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
6/23/82 CLST
p5/02/89 ND
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL [N EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

/IIIIII”- ------
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31 P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 39

THE TRANSFORMER CONSULTANTS

1D#- 0732000 DATE PRINTED 7/28/¢
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION- OUTDOOR/GROUND
SUB NAME- BUILDING 19 UNIT# -
R R i ept:coc T
i s i A i - EIe v PRPABEG PG IX-3 : :
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- G.E. EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA/FA FANS - YES LTC COMPARTMENT- NO
S/N- M123762 IMPEDENCE - 6.01% H20 COOLED - NO BUSHING LOC- SIDE ENCLOSED
KVA- 2,500 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- 50 FEET
SEC- 480 GAL LIQUID - 339 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT- 10655 OTHER ACCESS - POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE
DATE  LEVEL  TEMP P/V PAINT LEAKS DATE SERVICE

05/04/88 NORAML 35 .50 GOOD NONE
05/11/89 NORMAL 39 0  GOOD NONE
05/01/90 NORMAL 35 0 GOOD NONE
07/03/91 NORMAL 47 1.50 GOOD NONE
07/14/92 NORMAL 45 1.00 GOOD NONE

LIQUID SCREEN TEST DATA

DATE  SERVICE ACID 1T DIEL COLOR SP. GR. VISUAL SEDIMENT

07/16/85 .020 AC 3.8 AC 46 AC 1.50 AC .830 AC CLEAR ACZ  NONE  AC.
07/07/86 .020 AC 36.9 AC 35 AC 1.00 AcC .880 AC CLEAR AC~  NONE  AC
05/27/87 .020 AC 36.0 AC 56 AC 1.00 AC .890 AC CLEAR AC-  NONE  AC-
05/04/88 .020 AC 32.5 AC 41 AC 1.50 AC .880 AC CLEAR ACS  NONE  AC
05/11/89 .020 AC 34.6 AC 41 AC 1.00 AC .880 AC CLEAR AC: NONE AC
05/01/90 .020 AC 34.0 AC 44 - AC 1.00 AC .880 AC CLEAR AC:  NONE  AC.
07/03/9 .020 AC 34.1 AC 30 AC 1.50 AC .880 AC CLEAR AC:Z  NONE  AC
07/14/92 .020 AC 34.1 AC 41 AC 1.00  AC .880 AC CLEAR AC NONE  AC

COMMENTS

s 21T S S e B AR o SRR
LIQUID POWER FACTOR

L LRV

INHIBITOR CONTENT

DATE X BY WEIGHT DAYE ac 100°¢C

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGI
TRANSFORMERS FOR MAX-LIFE RESULTS.

. e g b LI T o Do
DR T VARG, T e PP PR i 2P

XEY TO ABBREVIATIONS: AC — ACCEPTABLE QU — GQUESTIONABLE UN — UNACCEPTABLE
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L1 P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 39

THE TRANSFORMER CONSULTANTS

CUST-CERRO COPPER PRODUCTS 10#- 0732000 DATE PRINTED  7/28/92
MFG- G.E. KVA- 2,500 PRIMARY - 13,800 SUB NAME- BUILDING 19 UNIT #-

S/N- M123762 GAL- 339 SECONDARY- 480 LOCATION- OUTDOOR/GROUND

SRR ,
«-'f,-sv; i

GAS-IN-OQIL. ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBOM TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS

07724785 48. 1488 74553 a8. 161 2236 15° 43. NO< 293 78572
07/07/86 65 2729 69057 27 140 2170 14 47 ND . 293 74249
05/27/87 16 6377 71101 20 105 1939 10 36 ND - 187 79604
03/04/88 52 4060 76099 27 156 2069 12 3. ND-. a3 82501
05/11/89 79 3531 81524 3 173 2606 16 39 ND . 340 88001
05/01/90 63 2290 65989 29 154 2930 13 n ND 290 71499
07/03/N 67 1863 77286 35 200 2994 16 39 ND. 357 82500
07/14/92 48 2848 79053 37 187 3023 17 38 ND 327 85251

RECOMMENDATION  * COMMENTS

RETEST 1 YEAR * B-THE ANALYS!S OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
*

*

. i

. g TR A P SO S50 DR -

At - B

ICP METALS-IN-OIL EXPRESSED IN PPM s PCB CONTENT EXPRESSED IN PPM >  ~ =
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER 7 DATE 1242 1254 1260  OTHER TOTAL
- - N 7 NDR:
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

PSS S ST S IS TSP P s o sssaawes==”




L1 P]M?EBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 40

THE TRANSFORMER CONSULTANTS 10#- 0732000 DATE PRINTED 7/28/9
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION- OQUTDOOR/GROUND

SUB NAME- EXTRUSION PRESS UNIT# -
S T T, S

(g T o, e

S E e s oy
2 VRPN

I u e

Ty OB LT

NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- WEST EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO

DATE MFG - 05/88 TRANS CLASS - OA FANS - NO LTC COMPARTMENT- YES

S/N- SAT4999-0101 IMPEDENCE -  5.64% H20 COOLED - NO BUSHING LOC- TOP

KVA- 2,500 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO

PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- 50 FEET

SEC- 480 GAL LIQUID -~ 256 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES

WEIGHT- 10777 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- NO
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

05/11/89 NORMAL 35 N.R. GOOD NONE
05/01/90 NORMAL 31 N.R. GOQD NONE
07/03/91 NORMAL 45 N.R. GOOD NONE
07/14/92 NORMAL 42 N.R. GOOD NOKE

LIQUID SCREEN TEST DATA

R

DATE SERVICE ACID IFT OIEL COLOR SP. GR. VISUAL SEDIMENT
05/11/89 .020 AC 40.8 AC 50 AC 0.75 AC .885 AC CLEAR AC- NONE AC
05/01/90 .020 AC 40.0 AC 464 - AC 0.75 AC .890 AC CLEAR AC: NONE AC-
07/03/91 .020 AC 40.0 AC 41 AC 1.00 AC 890 AC CLEAR AC- NONE AC .
07/14/92 -.020 AC 39.8 AC 42 AC 1.00 AC 890 AC CLEAR ACZ NONE AC*
COMMENTS

s B A ~.

e oo P T T O
g S N e e B L N g D DR AT

LIQUID POWER FACTOR

S
AER e

INHIBITOR CONTENT

DATE X BY WEIGHT DATE s¢C 100:C -

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE g
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. )

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AG
TRANSFORMERS FOR MAX-LIFE RESULTS.
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L’ P]MVGBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# o

THE TRANSFORMER CONSULTANTS
CUST-CERRO COPPER PRODUCTS

[0#- 0732000 DATE PRINTED  7/28/92
MFG- WEST KVA- 2,500 PRIMARY- 13,800 sSuB NAME- EXTRUSION PRESS UNIT #-
S/N- SAT4999-0101 GAL- 256 SECONDARY - 480 LOCATION- OUTDOOR /GROUND

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN ~ OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS..
05/11/89 18. 13876 70040 4 137 1174 ND:  TRACE ND: 159 85249 -
05/01/90 4. 13119 69436 4 249 2438  TRACE ND ND 257 85250
07/03/91 ND-: 967 66540 6 366 2870 TRACE 1 ND x 3 79750 B
07/14/92 TRACE 9854 71467 7 451 3470 1 1 ND® 450 85251

e

RECOMMENDATION  * COMMENTS

RETEST 1 YEAR * B-THE ANALYS!S OF THIS SAMPLE SHOWS NO

SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME .
-

RN, s ovias L ¥ P RIS .,:'/
ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260 OTHER TOTAL
< 5/02/89 NOx
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

///,/,,,,,,,l””"'- - o
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51 P]M?GBS 180 SOUTH AVENUE TALLMADGE, QHIO 44278 TC# 41

THE TRANSFORMER CONSULTANTS 1D#- 0732000 DATE PRINTED 7/28/9¢

CUST-CERRO COPPER PRODUCTS CITY- E. ST LQUIS, IL LOCATION- QUTDOOR/GROUND

NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- SQUARE D EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - 08/90 TRANS CLASS - OA FANS - NO LTC COMPARTMENT- KO
S/N- 900339-A1 IMPEDENCE -  6.10% H20 COOLED - NO BUSHING LOC- TOP
KVA- 2,000 PHASE/CYCLE - 3/60 OIL PMPS - NO FREE BREATHER- NO
PRI~ 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- 20 FEET
SEC- 480 GAL LIQUID - 460 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT- 11940 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- NO
VISUAL INSPECTION FIELD SERVICE
DATE  LEVEL  TEMP P/V PAINT LEAKS DATE SERVICE

07/03/91 NORMAL 41 0 GOOD NONE
07/14/92 NORMAL 39 .50- GOOD NOKNE

AR R e B 7 SRR T i S ke S s B S
LIQUID SCREEN TEST DATA

DATE  SERVICE ACID 1FT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/03/91 .020 AC 40.8 AC 41 AC 1.00 AcC .880 AC CLEAR AC>  NONE  AC
07/14/92 .020 AC 41.0 AC 37 AC 1.00 AC .890 AC CLEAR AC-  NONE  AC

‘)
COMMENTS
}- jé.w%"ﬂ@: Al -s~<-v" x'.'ﬁ_ﬁi’té;:w—' % i v;é’z;;"f" F’: s TN ey N "":'x;.'.g.-,-u"f,:y'.'k' e ,"““,, ;r,‘q:-»~ RALFED S "._;-‘—’::Cy".gki
INHIBITOR CONTENT LIQUID POWER FACTOR
DATE X 'BY WEIGHT o DATE aC 00T
ST :&.‘l} . o R
o T » - oy

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE: ? THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIU§ IS A
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. . A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS.

" ry ,
peage e o o PEIE L NS e, s : T NEA
L A R il B Py o o i 5 i SO R -y o cepead? Yl S g 1 t o ¥
o TPORN (Pl SRR g ¥ > DAl st 51 RPN T T Kol i et i S A ety

KEY TO AB

BREVIATIONS: AC — ACCEPTABLE QU — QUESTIONABLE UN — UNACCEPTABLE
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Lj P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TCH# &

THE TRANSFORMER CONSULTANTS

CUST-CERRQ COPPER PRODUCTS 10#- 0732000 DATE PRINTED  7/28/92
MFG- SQUARE D KVA- 2,000 PRIMARY- 13,800 SuB NAME- BLOG 80 UNLT #-

S/N- 900339-A1 GAL- 460 SECONDARY- 480 LOCATION- OUTDOOR/GROUND

GAS-IN-OIL. ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL

DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE ODIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
07/03/91 ND . 12020 69942 3 139 387 2 7 ND- 151 82500
07/14/92 6 10278 71295 4 253 662 TRACE 1 ND 264 82499

RECOMMENDATION  * COMMENTS

RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
*

®

S e/ /
ICP METALS-IN-OIL. EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
,l 7714792 ND=:
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

L ,)///////,,,,,III,II,,IIIIIIll _




5‘ P]MVGRS 180 SOUTH AVENUE TALLMADGE, CHIO 44278 TC# 0030

TTE TRANSFORMER CUNSOTANTS ID#- 07320000 DATE PRINTED 7/22/9
CUST-CERRC COPPER PRODUCTS CITY - E ST LQUIS IL <OCATION-  OUTDOOR/GROUND
SUB NAME- EATRUSION BAY UNITH- 171 OTHER -

NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 3333451 IMPEDENCE - 5.70% H20 COOLED - NO BUSHING LOC- SIDE
KVA- 3,750 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 100 FEET
SEC- 4,160 GAL LIQUID - 776 BOTTOM fFPV - 1.00 IN SERVICE ON-LINE- YES
WEIGHT - 24,125 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
: : -l OV A L ST AL SR ANIIANT e e s C ST PR N e
VISUAL INSPECTION FIELD SERVICE

DATE  LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

5/04/88 NORMAL 30 GOOD NONE 8/89 RETROFILL

5/11/89 NORMAL 34 GOOD NONE

8/15/89 GOOD NONE

5/01/90 NORMAL 30 2.00

7/03/91 NORMAL 44 GOOD NONE

S - S -~ el
LIQUID SCREEN TEST DATA

DATE  SERVICE ACID 1FY DIEL COLOR SP. GR. VISUAL SEDIMENT
7/16/85 .030 AC 35.2 AC 45 AC 1.00 AC 0.890 AC CLEAR AC NONE AC
7/07/86 .020 AC 36.0 AC 41 AC 1.00 AC 0.890 acC CLEAR AC NONE AC
5/27/87 .030 AC 36.1 AC 61 AC 1.00 aC 0.880 AC CLEAR AC NONE AC
5/04/88 .020 AC 34,9 AC 43 AC 1.00 AcC 0.880 AC CLEAR AC NONE AC
5/11/89 .020 AC 36.0 AC 47 AC 1.00 AC 0.880 AC CLEAR AC NONE AC
8/15/89 PROOF .020 AC 37.8 AC 48 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/01/90 .020 AC 38.0 AC 44 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
7/03/91 .020 Ac 37.0 AC 36 AC 0.50 AC 0.870 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER L1QUID TEST DATA ACCEPTABLE,

HOMEVER

STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

INHIBITOR CONTENT

DATE % BY WEIGHT

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

a2y b S it s 2

LIQUID POWER FACTOR

DATE S5 C 100 C

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGt
TRANSFORMERS FOR MAX-LIFE RESULTS.



- . K

r ~-
fi D‘] MVEBS 180 SOUTH AVENUE TALLMADGE, OMID 44278 TCH o030

-2 TREANSFORMES TT S TANTS

CUST-CERRO COPPER PRODUCTS 10#- 07320000 DATE PRINTED 7/22/91

MFG- AC KVA- 3,750 GRIMARY- "3,800 SUB NAME- EXTRUSION BAY UNIT #-171
} S/N- 3333651 GAL - 776  SECONDARY- 4,160 LOCATION- OUTDOOR/GROUND

KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM _
MOISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE
RT
)
|
' GAS-IN-QIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
! CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN ~ OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS

5/14/84 ND 8656 62646 55 73 1303 129 13 NO 270 72875

7/24/85 TRACE 4291 65267 61 90 1504 124 13 ND 288 71350
) 7/07/86 20 1248 66093 8 126 1738 149 18 ND 395 69474

5/27/87 ND 4331 80831 89 130 1787 176 12 ND 405 87354

5/04/88 ND 9078 95987 92 118 1779 176 21 ND 407 107251

5/11/89 39 989 81609 113 167 2091 225 18 ND 562 85251
s 5/01/90 26 14296 75687 26 87 597 30 3 ND 172 90750

7/03/91 ND 24572 67868 2 66 991 TRACE 1 ND 69 93500

RECOMMENDATION  * COMMENTS
’RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

*

|
|
N\

ICP METALS-IN-OIL EXPRESSED IN PPM

/ PCB CONTENT EXPRESSED IN PPM
DATE  ALLMINUM  IRON  ZINC  COPPER  LEAD  SILVER 0/ oate 1262 125 1260 OTHER  TOTAL
/12721179 9 &9
/) 5102789 97 97
1/02/90 17 3 20
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL N EVALUATING COLOR LABEL - GREEN  CLASS -  NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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&1 .]Mveﬂs 180 SOUTH AVENUE TALLMADGE, CHIO 44278 TC# 0031

T -3 TRANSFQRMER CINSUTANTS

{D#- 07320000 DATE PRINTED 7/22/9
CUST-CERRO COPPER PRODUCTS CITY - E ST LOUIS 1L LOCATION- OUTDOOR/GROUND
SUB NAME- EXTRUSION BAY JUNIT#- 170 QTHER - —_
NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - QA FANS - NO LTC COMPARTMENT- NO
S/N- 3328402 IMPEDENCE - 4.10% H20 COOLED - NO BUSHING LOC- TOP
KVA- 500 PHASE/CYCLE - 1/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 100 FEET
SEC- 2,400 GAL LIQUID - 188 BOTTOM fFPV - 1.00 IN SERVICE ON-LINE- YES
WE IGHT - 4,850 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES

. R it ins. SRR D el N B SC e . IR YL ST VORI L W R e BEBS oo L

VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
5/27/87 NORMAL 56 GOOD NONE 7/83 RE-REFINE
5704788 NORMAL 38 GOOD NONE ’ 9/74 RE-REFINE
5/11/89 LOW 40 FAIR NONE
5/01/90 NORMAL 36 FAIR NONE
7/03/91 NORMAL 48 FAIR NONE

LIQUID SCREEN TEST DATA

DATE  SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
5/14/84 .040 AC 38.1 AC 44 AC 2.00 AC 0.880 AC SLT SEDI QU
7/16/85 .030 AC 37.9 AC 44 AC 2.00 AC 0.880 AC CLEAR AC NOKE AC
7/07/86 .040 AC 36.9 AC 41 AC 2.00 acC 0.880 AC CLEAR AC NOKE AC
5727/87 .040 AC 33.8 AC 50 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/04/88 .040 AC 33.0 AC 45 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/11/89 .040 AC 34.1 AC 48 AC 2.00 &AC 0.880 AcC CLEAR AC NONE AC
5/01/90 .040 AC 33.0 AC 42 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
7/03/91 .040 AC 32.0 AC 37 AC 2.00 AC 0.880 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER LIQUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

R S T

INHIBITOR CONTENT L1QUID POWER FACTOR
!
DATE % BY WEIGHT ' DATE 25 C 100 C
i
NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED

TRANSFORMERS FOR MAX-LIFE RESULTS.

R v AT e o
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LNSATAMER CONSULTANTS
CUST-CERRO CCPPER PRODUCTS

K

TALLMADGE, OHIO 44278

TC# o3

iD#- 07320000 DATE PRINTED 7722/91
YFG- AC KVA- 333 2 IMARY - '3,800 SUB NAME- ZXTRUSION BAY UNIT #-170
S/N- 3328402 GAL - 1 SECONDARY -~ 2,400 LOCATION- QUTDOOR/GROUND
e rerpgrene. o
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM = ’
) MOISTURE PER CENT PER CENT AGING
’ DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT FACTOR GRADE .- A
— foe s R
\ GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON CARBON TOTAL TOTAL
DATE HYDROGEN OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
’ 5/14/84 ND 24658 58318 ND 2 891 TRACE 5 ND 7 83874
7/24/85 ND 13448 63046 2 198 1869 1 7 ND 208 78571
7/07/86 ND 8283 51645 4 392 2907 1 19 ND 416 63251
5/27/87 ND 11376 69148 4 451 3835 1 42 ND 498 84857
5/04/88 TRACE 6251 73452 8 611 4900 TRACE 28 ND 647 85250
5/11/89 39 4158 83756 14 825 4665 5 39 ND 922 93501
5701790 15 4439 76603 12 780 6115 3 35 ND 845 88002
7/03/9N 13 2357 8283° 14 882 4601 3 45 ND 957 90750
" RECOMMENDATION * COMMENTS

RETEST 1 YEAR *
*
*

*

B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

ICP METALS-IN-OIL EXPRESSED IN PPM

DATE ALUMINUM [RON ZINC COPPER LEAD  SILVER

*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL I[N EVALUATING
*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

"\

; DATE 1262 1254 1260

/12/21/79

45/02/89 19
COLOR LABEL - GREEN CLASS -

T 1 11N

7777777777777777777777777777.

PCB CONTENT EXPRESSED IN PPM

OTHER TOTAL
ND
19
NON-PCB

PO IP PO P 0000000 el el el edded



CUST-CERRO COPPER PRODUCTS

CITY- E. ST LQUIS,

180 SOUTH AVENUE

TALLMADGE, CHID 44278 TC#H 37

It LOCATION- OUTDOOR/GROUND

i0#- 0732000 DATE PRINTED 1/08/9:

SUB NAME-  EXTRUSION BAY UNIT# -1035 OTHER -

NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 3328403 IMPEDENCE - 4.10% H20 COOLED - NO BUSHING LOC- TOP
KVA- 500 PHASE/CYCLE - 1/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 L1QuUID TYPE - OIL TOP FPV - 1.00 IN MOSE LENGTH- 100 FEET
SEC- 2,400 GAL LIQUID - 188 BOTTOM FPV - 1.00 IN SERVICE ON-LINE- YES
CWEIGHT- 4850 OTHER ACCESS - TOP INSPECTION PLATE o POWER AVAILABLE- YES =

VISUAL INSPECTION FIELD SERVICE
DATE  LEVEL  TEMP P/V PAINT LEAKS DATE SERVICE
05/04/88 NORMAL 38 N.R. GOOD NONE 09/74 RE-REFINE
05/11/89 NORMAL 40 N.R. GOOD NONE 10/86 RE-REFINE
05/01/90 NORMAL 36 N.R. GOOD NONE
07/03/91 NORMAL 49 N.R. GOOD NONE
12/12/91 NORMAL 30 N.R. GOOD NONE

LIQUID SCREEN TEST DATA

DATE  SERVICE ACID 1FT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/16/85 .040 AC 30.1 au 43 AC 2.00 AC .885 AC CLEAR AC NONE  AC
07/07/86 .050 AC 28.9 au 39 Ac 2.00 AcC .880 AC CLEAR AC NONE  AC
10/30/86 PROOF .020 AC 39.6 AC 49 AC 1.50 AC .880 AC CLEAR AC NONE  AC
05/27/87 .020 AC 37.9 AcC 50 AC 1.50 AC .880 AC CLEAR AC NONE AC
05/04/88 .030 AC 36.0 AC 4 AC 1.50 AC .880 AC CLEAR AC NONE  AC
05/11/89 .030 AC 37.5 AC 40 AC 1.50 AC .875 AC CLEAR AC NONE AC -
05/01/90 .030 Ac 35.4 AC 45 AC 1.50 AcC .880 AC CLEAR AC NONE  AC .
07/03/91 .030 AC 33.1 AC 36 AC 1.50 ac .880 AC CLEAR AC NONE  AC
COMMENTS

INHIBITOR CONTENT - LIQUID POWER FACTOR

|
DATE % BY WEIGHT 1 DATE S cC 100 ¢
i 10/30/86 .060%  AC .300%  AC

NOTE - THE INHIBITOR CONTENT TEST 1S USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGE

TRANSFORMERS FOR MA!

X-L1FE RESULTS.
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;1 P]MVGaS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 32

THE TRANSFORMER MM SULTANTS
CUST-CERRQ COPPER PRODUCTS 10#- 0732000 DATE PRINTED  1/08/92
MFG- AC KVA- 500 PR IMARY - 13,800 SUB NAME- EXTRUSION BAY UNIT #-1035
S/N- 3328403 GAL - 188 SECONDARY - 2,400 LOCATION- OUTDOOR/GROUND
S ;‘;ijsggggzw,;..‘,nA.. _ L i e
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM s,
AGING
DATE SERVICE TEMPERATURE PPM PERCENT SATURATION PERCENT /DRY WEIGHT FACTOR GRADE. :
i 2

e e . L . N N s St
o P ) R i G i K T 2 LT 5 <y e PRSI i

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE OIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS

07724/85 TRACE 1953 75555 15 710 8129 6 60 ND 791 86428
07/07/86 12 4243 70455 12 638 7087 12 41 ND 715 82500
05727/87 ND 17504 68112 ND 121 1104 ND TRACE ND 121 86841
05/04/88 TRACE 12555 61728 TRACE 280 2425 ND 13 ND 293 77001
05/11/89 17 8657 59595 7 418 2782 1 23 ND 466 71500
05/01/90 9 8357 65830 6 553 4466 1 27 ND 596 79749
07/03/9N 13 4396 68381 8 693 347 2 36 ND 752 77000
12712/ 1 5516 72314 9 796 6561 2 41 ND 859 85250

RECOMMENDATION  * COMMENTS

RETEST & MONTHS * C-THE DETECTION OF CARBON MONOXIDE INDICATES OVERHEATING OF THE CELLULOSIC INSULATION. PROBABLE CAUSES FOR THIS
CONDITION ARE: OVERLOADING THE TRANSFORMER FOR AN EXTENDED PERIOD OF TIME, OVERHEATED JOINTS, OR CORONA.

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD SILVER DATE 1242 1254 1260 OTHER TOTAL
2/21/79 20 20
0/17/86 40 40
5/02/8%9 20 20
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

SIS SIS SIS TSI IS ISP TP T I I srs ron
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NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

‘,,’Eﬁs 180 SOUTH AVENUE TALLMADGE, QHIO 44278 C# 33
TENELIES LILSLTANTS 1D#- 0732000 DATE PRINTED 1/08,9:
CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION-  2UTDOOR/GROUND
2B NAME-  ATRUSICN BAY UNITH - 1036 JTHER -
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- KO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 3328401 IMPEDENCE - 4.10% H20 COOLED - NO BUSHING LOC- TOP
KVA- 500 PHASE/CYCLE - 1/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 50 FEET
SEC- 2,400 GAL LIOQUID - 188 BOTTOM FPV - 1.00 IN SERVICE ON-LINE- YES
WE IGHT - 480 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
05/04/88 NORMAL 37 N.R. GOOD NONE 09/74 RE-REFINE
05/11/89 NORMAL 39 N.R. GOOD NONE 10/86 RE-REFINE
05/01/90 NORMAL 35 N.R. GOOD NONE
07/03/91 NORMAL 48 N.R. GOOD NONE
12/12/91 NORMAL 25 N.R. GOOD NONE
LIQUID SCREEN TEST DATA
DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/16/85 .050 AC 30.9 au 46 AC 2.00 AC .885 AC CLEAR AC NONE AC
07/07/856 .050 AC 30.0 Qu 41 AC 2.00 AC .880 AC CLEAR AC NONE AC
10/30/856 PROOF 020 AC 39.1 AC 48 AC 1.50 AC .880 AC CLEAR AC NONE AC
05/27/87 .030 AC 38.5 AC 48 AC 1.50 AC .B80 AC CLEAR AC NONE AC
05/04/88 .030 AC 35.3 AC 44 AC 1.50 AC .880 AC CLEAR AC NONE AC
05/11/89 .030 AC 36.8 AC 49 AC 1.50 AC .875 AC CLEAR AC NONE AC
05/01/90 .030 AC 35.4 AC 40 AC 1.50 AC .880 AC CLEAR AC NONE AC
07/03/91 .030 AC 33.9 AC 38 AC 1.50 AC .880 AC CLEAR AC NONE AC
COMMENTS
INHIBITOR CONTENT LIQUID POWER FACTOR
DATE % BY WEIGHT DATE S cC 100 €
10/30/86 .064%  AC .200%  AC

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING [N-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS.
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180 SOUTH AVENUE TALLMADGE, OR10 44278

TC# 33

T -2 THANSRORMER CONSLTANTS
CUST-CERRO COPPER PRODUCTS 10#- 0732000 DATE PRINTED 1/08/92
MEG- AC KVA- 500 PRIMARY - '3,800 SUB NAME- EXTRUSION BAY UNIT #-1036
S/N- 3328401 GAL- 188  SECONDARY- 2,400 LOCATION- OUTDOOR/GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM
AGING
DATE SERVICE TEMPERATURE PPM PERCENT SATURATION PERCENT /DRY WEIGHT FACTOR GRADE - e
vy
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON  CARBON TOTAL TOTAL
DATE HYOROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIQOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS

07/24/85 TRACE 3168 68520 12 722 7648 6 67 ND 807 80143
07/07/86 16 1618 64963 16 806 9500 16 65 ND 919 77000
05/27/87 ND 13433 50468 TRACE 90 1139 NO 3 ND 93 65133
05/04/88 ND 10924 49857 2 181 22N TRACE 15 ND 198 63250
05711789 17 12114 67030 6 349 2962 2 20 ND 394 82500
05/01/90 9 9370 60412 6 451 3980 1 20 ND 487 76249
07/03/9M 12 5943 74718 9 682 3848 2 36 ND 7414 85250
12/12/N 8 6498 66076 9 651 6467 3 38 ND 709 o750
RECOMMENDATION  * COMMENTS

RETEST 1 YEAR

* B-THE ANALYSIS OF THIS SAMPLE SHOWS NO

*

*

w

SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

7777777777777 777777777777777

ICP METALS-IN-OIL EXPRESSED IN PPM
COPPER

DATE

A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING
IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

ALUMINUM

IRON

ZINC

N

/ PCB CONTENT EXPRESSED IN PPM
LEAD  SILVER 4 DATE 1242 1254 1260  OTHER TOTAL
2/21779 8 3
20/ 17/86 26 26
5/02/89 20 20
COLOR LABEL - GREEN CLASS NON-PC8
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CUST-CERRQ COPPER PRODUCTS
5¢CG 80

2B NAME-

MFG- WESTINGHOUSE

DATE MFG -

S/N- SAV363801

KVA- 2,
PRI- 13,
SEC- 4,
WEIGHT -

DATE L
5/04/88 N
5/11/89 N
8/15/89

5/01/90 N
7/03/91 N

DATE  SERVICE

7/16/85
7/07/86
5/27/87
5/04/88
5/11/89
8/15/89
5/01/90
7/03/91

500
800
160

14,300

EVEL
ORMAL
ORMAL

ORMAL
ORMAL

PROGF

€3S

City -
LNITH-

NAMEPLATE DATA

EQUIP TYPE

TRANS CLASS -

IMPEDENCE

PHASE/CYCLE -
LIQUID TYPE -
GAL LIQUID -

OTHER ACCESS -

VISUAL INSPECTION

TEMP  P/V PAINT LEAKS
GOOD NONE

FAIR
FAIR
FAIR
FAIR

30 .50

25 .50

25

41 1.00
A

CcID

.050
.040
.030
.040
.030
.020
.020
.030

AC
AC
AC
AC
AC
AC
AC
AC

NONE
NONE
NONE
NONE

o]

P.

O O 0O OO0 O 0o o

180 SOUTH AVENUE TALLMADGE, CHI
E ST LOUIS IL LOCATION- CUTDOOR/GROUND
OTHER -
TRANSFORMER RADIATORS
OA FANS
8.04% H20 COOLED
3/60 OlIL PUMPS
olL TOP FPV
521 BOTTOM FPV
TOP INSPECTION PLATE
DATE
3/79
8/89
LIQUID SCREEN TEST DATA
IFT DIEL COLOR S
36.5 AC 41 AC 1.50 AC
37.8 AC 36 AC 1.50 AC
36.0 AC 40 AC 1.50 AC
34.9 AC 37 AC 1.50 AC
35.5 AC 48 AC 2.00 AC
37.6 AC 50 AC 2.00 AC
37.9 AC 44 AC 2.00 AC
38.0 AC 41 AC 2.00 AC

COMMENTS TRANSFORMER LIQUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

DATE

INHIBITOR CONTENT

% BY WEIGHT

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

DATE

S C

LiIQUID POWER FACTOR

100 C

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A

A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGEC

TRANSFORMERS FOR MAX-LIFE RESULTS.

Wi 278 TC# 0034
Dg- 07320000 DATE PRINTED 7/22/91
ADDITIONAL EQUIPMENT
- YES CONSERVATOR- NO
- NO LTC COMPARTMENT- NO
- NO BUSHING LOC- TOP
- NO FREE BREATHER- NO
- 1.00 IN HOSE LENGTH- 100 FEET
- 1.00 IN SERVICE ON-LINE- YES
POWER AVAILABLE- YES
. T
FIELD SERVICE
SERVICE
RE-REFINE
RETROFILL
GR. VISUAL SEDIMENT
.890 AC CLEAR AC NONE AC
.880 AC CLEAR AC NONE AC
.885 AC CLEAR AC NONE AC
.880 AC CLEAR AC NONE AC
.880 AC CLEAR AC NONE AC
.885 AC CLEAR AC NONE AC
.880 AC CLEAR AC NONE AC
.880 AC CLEAR AC NONE AC
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Lj P]M?ens 780 SOUTH AVENUE TALLMADGE, OHIO 44278 Tc# 0034

=2 TEANSEORMER ZTASULTANTS

CUST-CERRO COPPER PRODUCTS [D#- 07320000 DATE PRINTED 7/22/91
MFG- WESTINGHOUSE KVA- 2,500 FRIMARY - ©3,800 SUB NAME- BLDG 80 UNIT #-

S/N-  SAV363801 GAL - 521 SECONDARY - 4,160 LOCATION- OUTDOOR/GROUND

- ey e

KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM

MOISTURE PER CENT PER CENT AGING
OATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE -

it e - et ik P ke D e R

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON CARBON TOTAL TOTAL

. DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE OIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
v 5/14/84 NO 21846 66431 NO 10 2449 2 12 ND 24 90750
7/24/85 TRACE 14919 66394 7 661 9134 1 26 ND 695 91142
7/07/86 12 17485 68965 4 565 9182 1 37 ND 619 96251
5/27/87 ND 18932 70585 9 551 10930 2 72 ND 634 101081
5/04/88 TRACE 14351 57170 8 540 7658 1 22 ND 571 79750
5/11/89 27 25563 68914 10 345 6848 3 40 ND 425 101750
5/01/90 2 20099 51000 3 145 2998 TRACE 3 ND 153 74250
7/03/9N1 6 21765 61804 6 380 4020 1 18 ND 411 88000

RECOMMENDAT [ON * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

*

e —— a3 e i 2 v e

Uy SO S NS SOV S,

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM

DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
4718/79 207 9 216
5702/89 156 156
1/02/90 27 27
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE

AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

TR : n
‘1. ')_‘.M"i'gsﬁs 180 SOUTH AVENUE TALLMADGE, OHIO 44278 C# 35
T G 10#- 0732000 DATE PRINTED 1/08/92

CUST-CERRO COPPER PRODUCTS CITY- E. ST LOUIS, IL LOCATION- OUTDOOR/GROUND
SUB NAME-  “AIN MILL UNIT# -0 OTHER -EX.COVER

NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG~ WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG -~ TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- PBV083001 IMPEDENCE -  7.69% H20 COOLED - NO BUSHING LOC- SIDE ENCLOSED
KVA~- 1,500 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- SO FEET
SEC- 480 GAL LlQuID - 294 BOTTOM FPV - 1.00 IN SERVICE ON-LINE- YES
WEIGHT- 8540 OTHER ACCESS - POWER AVAILABLE- YES

VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
05/04/88 NORMAL 26 1.00 GOOD NONE 03/84 PCB GONE
05/11/89 NORMAL 25 .50 GOOD NONE 08/84 PCB GONE
05/01/90 NORMAL 27 1.00 GOOD NONE 08/86 FIELD SERVICE
07/03/91 NORMAL 41 1.50 GOOD NONE
12/12/91 NORMAL 20 0 GOOD NONE

LIQUID SCREEN TEST DATA

DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
07/16/85 .020 AC 38.8 AC 40 AC 1.00 AC .880 AC CLEAR AC NONE AC
07/07/86 .020 AC 37.1 AC 43 AC 1.00 AC .880 AC CLEAR AC NONE AC
08/05/86 PROOF .020 AC 37.0 AC 41 AC 1.00  AC .880 AC CLEAR AC NONE AC
05/27/87 .030 AC 40.0 AC 49 AC 2.00 AC .880 AC CLEAR AC NONE AC
05/04/88 .020 AC 38.0 AC 40 AC 2.00 AC .880 AC CLEAR AC NONE AC
05/11/89 .030 AcC 38.7 AC 46 AC 2.00 AC .880 AC CLEAR AC NONE AC
05/01/90 .020 AC 38.2 AC 41 AC 2.00  AC .880 AC CLEAR AC NONE AC
07/03/91 .030 AC 37.9 AC 31 AC 2.00 AC .880 AC CLEAR AC NONE AC
COMMENTS

INHIBITOR CONTENT LIQUID POWER FACTOR

%
DATE % BY WEIGHT DATE 5 C 100 C

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS.
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L* P]MVE“S 180 SOUTH AVENUE TALLMADGE, OHID 664278 TC# 35

T-E TRANSFORMER £ IS UCANTS
CUST-CERRQ COPPER PRODUCTS {0#- 0732000 DATE PRINTED  1/08/92
MFG- WESTINGHOUSE KVA - 1,500 PRIMARY - 13,800 SUB NAME- MAIN MILL UNIT #-0
S/N- PBV083001 GAL- 294 SECONDARY - 480 LOCATION- OUTDOOR/GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM DT e
AGING ’
DATE SERVICE TEMPERATURE PPM PERCENT SATURATION PERCENT /DRY WEIGHT  FACTOR GRADE :

o - " . S

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS

07/24/85 ND 29478 64551 ND 26 819 ND ND ND 26 94874
07/07/86 ND 23388 50047 TRACE 21 793 ND ND ND 21 74249
05/27/87 ND 20445 78173 3 207 2252 1 1 ND 212 101082
05/04/88 TRACE 13894 64041 3 361 4201 ND TRACE ND 364 82500
05/11/89 41 11874 73563 10 648 4607 2 4 ND 705 90749
05/01/90 20 10882 65017 7 671 5901 1 2 ND 701 82501
07703/ 23 9110 75658 10 921 5020 1 8 ND 963 90751
12/12/91 30 7687 72781 1 1030 9202 1 8 ND 1080 90750

RECOMMENDATION  * COMMENTS

RETEST & MONTHS * C-THE DETECTION OF CARBON MONOXIDE INOICATES OVERHEATING OF THE CELLULOSIC INSULATION. PROBABLE CAUSES FOR THIS
* CONDITION ARE: OVERLOADING THE TRANSFORMER FOR AN EXTENDED PERIOD OF TIME, OVERHEATED JOINTS, OR CORONA.

ICP METALS-IN-OIL EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER

PCB CONTENT EXPRESSED IN PPM

DATE 1242 1254 1260  OTHER TOTAL
2721719 750 750
7/18/86 65 65
6/24/87 2 2
5/02/89 24 24
A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN  CLASS NON-PCB

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

SIS IS IS SIS IS SIS S SIS ST



MYeRs

CUST-CERRO COPPER PRODUCTS ITy- E. ST LOUIS, IL LOCATION-

ZUB NAME- 72 MILL UNIT# -

NAMEPLATE DATA

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER
DATE MFG - TRANS CLASS - OA

S/N- SAV435901 IMPEDENCE -  6.16%
KVA- 2,500 PHASE/CYCLE - 3/60

PRI- 13,800 LIQUID TYPE - OIL

SEC- 480 GAL LIQUID - 389

WEIGHT- 12100 _OTHER ACCESS - TOP INSPECTION PLATE

VISUAL INSPECTION

DATE LEVEL TEMP P/V PAINT LEAKS
05/04/88 NORMAL 30 1.00- GOOD NONE
05/11/89 NORMAL 30 1.50- FAIR NONE
05/01/90 NORMAL 30 1.00- FAIR NONE
07/03/91 NORMAL 45 0  FAIR NONE
12/12/91 NORMAL 20 2.00- FAIR NONE

LIQUID SCREEN TEST DATA

180 SOUTH AVENUE

DATE SERVICE ACID [FT DIEL
07/16/85 .030 AC 40.3 AC 43 AC
07/07/86 .030 AC 37.2 AC 47 AC
08/05/86 PROOF .030 AC 39.6 AC 49 AC
05/27/87 .030 AC 35.9 AC 50 AC
05/04/88 .030 AC 38.2 AC 43 AC
05/711/89 .030 AC 38.6 AC 48 AC
05/01/90 .020 AC 38.1 AC 46 AC
07/03/91 .030 AC 38.0 AC 38 AC
COMMENTS

INHIBITOR CONTENT

DATE % BY WEIGHTY

NOTE - THE INHIBITOR CONTENT TEST 1S USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

“ALLMADGE, OHIO 44278
1D#- 0732000

QUTDOOR/GROUND
JTHER -EX.COVER

ADDITIONAL EQUIPMENT

TCH

DATE PRINTED

NO

SEDIMENT

NONE
NONE
NONE

RADIATORS - YES CONSERVATOR- NO
FANS - NO LTC COMPARTMENT-
H20 COOLED - NO BUSHING LOC- TOP
OlL PUMPS - NO FREE BREATHER- NO
TOP FPV - 1.00 IN HOSE LENGTH- 50 FEET
BOTTOM FPV - 1.00 IN SERVICE ON-LINE- YES
POWER AVAILABLE- YES
FIELD SERVICE
DATE SERVICE
03/84 PCB GONE
08/84 PCB GONE
08/86 FIELD SERVICE
COLOR SP. GR. VISUAL
1.00  AC .880 AC CLEAR AC
1.00 AC .880 AC CLEAR AC
1.00 AC .880 AC CLEAR AC
1.00 AC .880 AC CLEAR AC
1.50 AC .880 AC CLEAR AC
1.50 AC .875 AC CLEAR AC
2.00 AC .880 AC CLEAR AC
2.00 AC .880 AC CLEAR AC
LIQUID POWER FACTOR
DATE 25 C

100 C

36
1/08/92

AC
AC
AC
AC
AC
AC
AC
AC

[T

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS.
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5“ D] MVEB 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TCH 36

T4 TRANSEORMES CTNE. TINTS
CUST-CERRO COPPER PRODUCTS 1D#- 0732000 DATE PRINTED  1/08/92
MFG- WESTINGHOUSE KVA- 2,500 PRIMARY - 13,800 SUB NAME- #2 MILL UNIT #-
S/N- SAVA35901 GAL - 389 SECONDARY- 480 LOCATION- OUTDOOR/GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM LT
AGING
DATE SERVICE TEMPERATURE PPM PERCENT SATURATION PERCENT /DRY WEIGHT  FACTOR GRADE -
_
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
07/24/85 TRACE 10791 52719 4 338 2135 7 5 ND 354 65999
07/07/86 13 12896 65976 4 540 3052 6 15 ND 578 82502
05/27/87 ND 10420 55294 3 259 2044 2 5 ND 269 68027
05/04/88 TRACE 9438 60713 6 415 3652 4 23 ND 448 74251
05/11/89 41 7107 65563 10 688 3566 3 22 ND 764 77000
05/01/90 21 8312 68120 10 782 5231 2 22 ND 837 82500
07/03/91 28 4286 75459 13 1034 4392 3 36 ND 1114 85251
12/12/9N 20 4405 59810 M 895 6325 3 32 ND 961 71501

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE [N THE COMBUSTIBLE GAS VOLUME.

-
»

*

ICP METALS-IN-OIL EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER

PCB CONTENT EXPRESSED IN PPM

DATE 1242 1254 1260  OTHER rOTAL
2/21/79 860 860
7/18/86 58 58
6/264/87 3 3
5/02/89 18 18
A DISSOLVED METALS-IN-OlL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN  CLASS NON-PC8B

IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

g SIS SIS SIS SIS SIS .
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‘-i QA‘M‘! ﬁs *80 SOUTH AVENUE TALLMADGE, 010 4wZ78 TC# 0037

o]

D#- 07320000 DATE PRINTED 7/22/91
CUST-CERRO COPPER PRODUCTS £ITY - £ ST LOULS IL _OCATION-  CUTDOOR/GROUND
_JB NAME- &LDG 80 %l T#- FADMOUNT #1307 JTHER - v RLUG
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- GE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- J930828T71AA IMPEDENCE -  1.80% H20 COOLED - NO BUSHING LOC-
KVA- 300 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 2,400 L1QUID TYPE - OIL TOP FPV . .50 IN PLUG HOSE LENGTH- 100 FEET
SEC- 260 GAL LIQUID - 145 BOTTOM FPY - .50 IN SERVICE ON-LINE- YES
WEIGHT - 3,600 OTHER ACCESS - POWER AVAILABLE- YES "
L RN GLR qe
VISUAL INSPECTION FIELD SERVICE )
DATE  LEVEL  TEMP P/V PAINT LEAKS DATE SERVICE
7/07/86 GOOD NONE
S/27/87 GOOD NONE
5/04/88 GOOD NONE
5/11/89 FAIR NONE
7/03/91 FAIR NONE
LIQUID SCREEN TEST DATA
DATE  SERVICE ACIO LFT DIEL COLOR SP. GR. VISUAL SEDIMENT
4/27/83 .040 AC 35.0 AC 4 AC 0.75 AC 0.880 AC CLEAR AC NONE  AC
7/13/84 .040 AC 34.3 AC 38 AC 1.00 AC 0.880 AC CLEAR AC NONE  AC
7/16/85 .030 AC 35.1 AC 46 AC 0.75 AC 0.890 AC CLEAR AC NONE  AC
7/07/86 .020 AC 35.9 AC 43 AC 0.75 AC 0.890 AC CLEAR AC NONE  AC
5/27/87 .030 AC 36.0 AC 50 AC 0.75 AC 0.885 AC CLEAR AC NONE AC
5/04/88 .030 AC 34.9 AC 43 AC 1.00 AC 0.890 AC CLEAR AC NONE  AC
5/11/89 .030 AC 35.6 AC 49 AC 1.00 AC 0.885 AC CLEAR AC NONE  AC
7/03/91 ,030 AC 34.2 AC 41 AC 1.50 AC 0.885 AC CLEAR AC NONE  AC
COMMENTS TRANSFORMER L1QUID TEST DATA ACCEPTABLE IN ALL CATEGORIES.
. e - —_— - e Ao B e e 0 st a B e e
INHIBITOR CONTENT LIQUID POWER FACTOR
DATE % BY WEIGHT v DATE 25 ¢ 100 C
NOTE - THE INKIBITOR CONTENT TEST IS USEFUL TO PREDICT THE THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM, A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGI

TRANSFORMERS FOR MAX-LIFE RESULTS.
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IMVYERS

T—E TIANSFORMER TOMNILLITANTS

“80 SCUTH AVENUE TALLMADGE, OMIO 44278 TC# o037
CUST-CERRO COPPER PRODUCTS ID#- 07320000 DATE PRINTED 7/22/91
MFG- GE £VA- 30C SR [MARY - 2,400 SUB NAME- BLDG 80 UNIT #-PADMOUNT #1307
S/N- JS30828T71AA GAL - 145 SECONDARY- 240 LOCATION-  OUTDOOR/GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM b
MOISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE..  :- .
i Ay
GAS-IN-OIL. ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
5/02/83 ND 5505 67018 9 789 3927 3 47 ND 848 77298
7/13/84 ND 9198 64825 ND 598 2345 1 32 ND 631 76999
7/24/85 ND 5415 72236 9 771 4034 2 34 ND 816 82501
7/07/86 ND 3109 66322 1 751 4004 3 50 ND 815 76250
) 5/27/87 ND 1818 74867 15 954 4786 2 58 ND 1029 82500
5/04/88 TRACE 3505 70698 14 840 4626 5 61 ND 920 79749
5/11/89 49 2029 85745 2 1179 4414 4 57 ND 1313 93501
7/03/91 19 1826 73385 17 972 3483 3 45 ND 1056 79750

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

*

e i e e S —

ICP METALS-IN-OIL EXPRESSED IN PPM

PCB CONTENT EXPRESSED IN PPM

DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
6/23/82 NO
5/702/89 ND
I
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

1SS SIS LSS I TSI S I IS T2 w s mm=
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ti ’]M?Eﬂs 180 SOUTH AVENUE T4 MADGE, 10 «=278 TC# 003
ETEANEROEVES L s A Ts iC#- 07320000 DATE PRINTED 7/
CUST-CERRO COPPER PRODUCTS SITY - £ ST LOuIs 1L LOCATION-  CUTDOOR/GROUND
SUB NAME- EXTRUSICN BAY NITH- JTHER - ZK.ICVER

NAMEPLATE DATA

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER

DATE MFG - TRANS CLASS - CA

S/N- $Bv88090101 IMPEDENCE - 5.50%

KVA- 1,500 PHASE/CYCLE - 3/60

PR1- 13,800 LIQUID TYPE - OIL

SEC- 2,300 GAL L{QuID - 213

WEIGHT- 8,132 OTHER ACCESS - TOP INSPECTION PLATE

VISUAL INSPECTION

DATE LEVEL TEMP P/V PAINT LEAKS
5/27/87 NORMAL 45 2.00 GOOD NONE
5/04/88 NORMAL 25 1.50 GOOD NONE
5/11/89 NORMAL 39 1.00 GOOD NONE
5/01/90 NORMAL 27 .50 GOGD NONE
7/03/91 NORMAL 40 1.50 GOOD NONE

ADDITIONAL EQUIPMENT

RADIATORS - YES CONSERVATOR- NO

FANS - NO LTC COMPARTMENT- NO

H20 COOLED -~ NO BUSHING LOC- SIDE ENCLOSED
OIL PUMPS - NO FREE BREATHER- NO

TOP FPV - 1.00 IN HOSE LENGTH- 100 FEET
BOTTOM FPV - 1.00G IN SERVICE ON-LINE- YES

LIQUID SCREEN TEST DATA

DATE  SERVICE ACID IFT DIEL
5/14/84 .040 AC 34.3 AC 41 AC
7/16/85 .030 AC 33.9 AC 42 AC
7/07/86 .040 AC 33.5 AC 43 AC
5/27/87 .040 AC 33.5 AC 50 AC
5704/88 .040 AC 32.7 AC 39 AC
5/11/89 .040 AC 33.7 AC 46 AC
5/01/90 .040 AC 32.2 AC 43 AC
7/03/N .040 AC 32.2 AC 35 AC

COLOR

.00
.75
75
.50
.00
.00
.50
.00

PN o S o T = S 3

AC
AC
AC
AC
AC
AC
AC
AC

POWER AVAILABLE- YES

&

FIELD SERVICE

8

22/

DATE SERVICE

SP. GR. VISUAL SEDIMENT

0.870 AC CLEAR AC NONE AC
0.875 AC CLEAR AC NONE AC
0.870 AC CLEAR AC NONE AC
0.870 AC CLEAR AC NONE AC
0.870 AC CLEAR AC NONE AC
0.870 AC CLEAR AC NONE AC
0.870 AC CLEAR AC NONE AC
0.870 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER L IQUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

INHIBITOR CONTENT

DATE % BY WEIGHT

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

PSTSUPIEES S

LIQUID POWER FACTOR

DATE 25 C 100 ¢

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A

A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED

TRANSFORMERS FOR MAX-LIFE RESULTS.



— E

r
&1 P]MVGBS "80 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# o3

TeE TEANSFORMESR IINS.LUANTS
CUST-CERRO COPPER PRODUCTS 1D#- 07320000 DATE PRINTED 7/22/91
MFG- WESTINGHOUSE KVA- 1,5C3 “RIMARY - "3,800 SU3 NAME- EXTRUSION BAY UNIT #-
S/N-  $BV88090101 GAL- 213 SECONDARY - 2,300 LOCATION- OUTDOOR /GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM L
MOISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE- .
t
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON  CARBON TOTAL TOTAL
) DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE ODIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
' 5/14/84 ND 22595 66687 3 57 1405 2 TRACE ND 62 90749
7/26/85 TRACE 12946 69018 6 27 2374 TRACE ND ND 277 84615
7/07/86 TRACE 11470 62005 7 312 3205 TRACE TRACE ND 319 76999
5727/87 ND 13502 77008 9 386 3174 TRACE TRACE NO 395 94079
\ 5/04/88 TRACE 10567 70335 9 AN 3928 TRACE TRACE ND 420 85250
& 5/11/89 33 11211 83201 15 597 39461 2 1 ND 648 39001
5/01/90 8 9787 52220 9 391 3584 1 NO ND 409 66000
7/03/91 14 9162 79427 16 719 4161 2 TRACE ND 751 93501

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT [NCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

g

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM

4
’
[
DATE ALUMINUM IRON ZINC COPPER LEAD SILVER DATE 1242 1254 1260 QTHER TOTAL ’
6/23/82 ND :
5/02/89 ND '
'
1
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

SIS IS SIS SIS IS SIS S SIS I P rrs
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;i P]MVEBS 180 SOUTH AVENUE TALLMADGE, CHIO 44278 Tc# 0039
T -2 TRANSFEOSNIED ITUSLTANTS
ZUST-CERRC COPPER PRODUCTS 1D#- 07320000 DATE PRINTED 7/22/91
MFG- G.Z. CYA- 2,5CC FRIMARY - "3,800 SUB NAME- BUILDING 19 CNIT #-
S/N- M123762 GAL - 339 SECONDARY - 480 LOCATION- OUTDOOR/GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM
MOISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
S/14/84 ND 17893 63668 9 28 869 8 25 ND 70 82500
7/24/85 48 1488 74553 28 161 2236 15 43 NO 295 78572
7/07/86 65 2729 69057 27 140 2170 14 47 ND 293 74249
5/27/87 16 6377 71101 20 105 1939 10 36 NO 187 79604
5/04/88 52 4060 76099 27 150 2069 12 32 ND 273 82501
5/11/89 79 3531 81524 33 173 2606 16 39 NO 340 88001
5/01/90 63 2290 65989 29 154 2930 13 3 ND 290 71499
7/03/91 67 1863 77286 35 200 2994 16 39 ND 357 82500
RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

ICP METALS-IN-OIL. EXPRESSED IN PPM

/

PCB CONTENT EXPRESSED IN PPM

DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER
5/02/89

[}

*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

TOTAL
NO
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CUST-CERRO COPPER

PRODUCTS

SUB NAME- SUILDING 19

MFG- G.E.

DATE MFG -

S/N- M123762

KVA- 2,500
PRI- 13,800
SEC- 480
WEIGHT- 10,655

DATE LEVEL
5/27/87 HIGH
5/04/88 NORAML
5/11/89 NORMAL
5/01/90 NORMAL
7703791 NORMAL

DATE  SERVICE

5/14/84
7/16/85
7/07/86
5/27/87
5/04/88
5/11/89
5/01/90
7/03/91

i
TRANHEDRMER IONSLTANTS

. K -

180 SOUTH AVENUE TALLMADGE, 2410 44278 Tc# 0039
{D#- 07320000 DATE PRINTED 7/22/
CITY - E ST LOUIS IL LOCATION- OUTDOOR/GROUND
UNITH#- OTHER - £X.COVER

NAMEPLATE DATA

EQUIP TYPE
TRANS CLASS
[MPEDENCE

'

PHASE/CYCLE -
LIQUID TYPE -
GAL LIQUID -
OTHER ACCESS -

VISUAL INSPECTION

TEMP P/V
45 2.00
35 .50
39
35
47 1.50

A

PAINT
GOOD
GOOD
GOOD
GOoD
GOad

Cclo

.030 AC
.020 AC
.020 AC
.020 AC
.020 AC
.020 AC
.020 AC
.020 AC

LEAKS
NONE
NONE
NONE
NONE
NONE

TRANSFORMER
OA/FA
6.01%
3/60
oIL
339

IFT

35.3 AC
34.8 AC
36.9 AC
36.0 AC
32.5 AC
34.6 AC
34.0 AC
34.1 AC

COMMENTS TRANSFORMER LIQUID TEST DATA ACCEPTABLE,

DATE

INHIBITOR CONTENT

% BY WEIGHT

ADDITIONAL EQUIPMENT

RADIATORS - YES CONSERVATOR- NO

FANS - YES LTC COMPARTMENT- NO

H20 COOLED - NO BUSHING LOC- SIDE ENCLOSED
OIL PUMPS - NO FREE BREATHER- NO

TOP FPV - 1.00 IN HOSE LENGTH- 50 FEET
BOTTOM FPV - 1.00 IN SERVICE ON-LINE- YES

POUER AVAILABLE YES

< TR Ny WREEIN N B R

FIELD SERVICE

DATE SERVICE
LIQUID SCREEN TEST DATA

DIEL COLOR SP. GR. VISUAL SEDIMENT

42 AC 1.50 AC 0.880 AC SLT SEDI @
46 AC 1.50 AC 0.880 AC CLEAR AC NONE AC
35 AC 1.00 AC 0.880 aC CLEAR AC NONE AC
50 AC 1.00 AC 0.890 AC CLEAR AC NONE AC
41 AC 1.50 AC 0.880 AC CLEAR AC NONE AC
41 AC 1.00 AC 0.880 AC CLEAR AC NONE AC
44 AC 1.00 AC 0.880 AC CLEAR AC NONE AC
30 AC 1.50 AC 0.880 AC CLEAR AC NONE AC

HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

PP P S S

LIQUID POWER FACTOR

! DATE 25 ¢C 100 C

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS.
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&1 P]MVGRS 180 SOUTH AVENUE TALLMADGE, QHIO 44278 TCH  onuo

“E TRANSFOSMES CONSLTARTS
CUST-CERRQO COPPER PRODUCTS 1D#- 07320000 DATE PRINTED 7/22/
MFG- WEST KVA- 2,500 FRIMARY - "3,800 SUB NAME- EXTRUSION PRESS UNIT #-
S/N- SAT4999-0101 GAL - 256 SECONDARY - 480 LOCATION- OUTDOOR/GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM
MOISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE Cary
R IR s 4
) GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON CARBON TOTAL TOTAL
DATE HYDROGEN OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
5/11/89 18 13876 70040 4 137 1174 ND TRACE ND 159 85249
5/01/90 4 13119 69436 4 249 2638 TRACE ND ND 257 85250
7/03/91 ND 9967 66540 6 366 2870 TRACE 1 ND 373 79750

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT [NCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

*

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM TRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
5/02/89 ND
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL I[N EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB
‘ *IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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;1 PJM?EHS 180 SOUTH AVENUE TALLMADGE, CHIO 4278 TC# 0040

ST TRANSFORLES 0

[a]

E D& 07323000 DATE PRINTED 7722/
CUST-CERRO COPPER PRODUCTS CITY - E ST LOUls L _OCATION- OQUTDOOR/GROUND
SoB NAME-  ZXTRUSION PRESS CNITH- OTHER -
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- WEST EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - 5/88 TRANS CLASS - QA FANS - NO LTC COMPARTMENT- YES
S/N- SAT4999-0101 IMPEDENCE - 5.64% H20 COOLED - ND BUSHING LOC- TOP
KVA- 2,500 PHASE/CYCLE - 3/60 01L PUMPS - NO FREE BREATHER- NO
PRI- 13,800 L1QUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- 50 FEET
SEC- 480 GAL LIQUID - 256 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT - 10,777 OTHER ACCESS - 7TOP INSPECTION PLATE POWER AVAILABLE- NO
) : ) : ) . LARTITRTECR sy UL O TR
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
5/11/89 NORMAL 35 GOOD NONE
5/01/90 NORMAL 31 GOOD NONE
7/03/91 NORMAL 45 GOGD NONE
LIQUID SCREEN TEST DATA
DATE  SERVICE ACID LFT DIEL COLOR SP. GR. VISUAL SEDIMENT
5/11/89 .Q20 AC 40.8 AC 50 AC 0.75 AC 0.885 AC CLEAR AC NONE AC
5/01/90 .020 AC 40.0 AC 44 AC 0.75 AC 0.890 AC CLEAR AC NONE AC
7/03/91 .020 AC 40.0 AC 41 AC 1.00 AC 0.890 acC CLEAR AC NONE AC

COMMENTS TRANSFORMER L1QUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

INHIBITOR CONTENT LIQUID POWER FACTOR

DATE % BY WEIGHT ' % DATE 25 ¢ 100 ¢
;
!
NOTE - THE INHIBITOR CONTENT TEST 1S USEFUL TO PREDICT THE THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED

TRANSFORMERS FOR MAX-LIFE RESULTS.



YERS

r
31 ']M 180 SOUTH AVENUE TALLMADGE, CHIO 44278 TC# 0041
O TTANERORLIES 1D#- 07320000 DATE PRINTED 7/22/91
CUST-CERRO COPPER PRODUCTS CITY - € ST LOUIS iL LOCATION-  QUTDOOR/GROUND
IUB NAME- B.DG 80 UNITH#- OTHER -
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- SQUARE D EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG -  8/90 TRANS CLASS - DA FANS - NO LTC COMPARTMENT- NO
S/N- 900339-A1 IMPEDENCE -  6.10% H20 COOLED - NO BUSHING LOC- TOP
KVA- 2,000 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN PLUG HOSE LENGTH- 20 FEET
SEC- 480 GAL LIOUID - 460 BOTTOM FPV - 1.00 IN VALV SERVICE ON-LINE- YES
WEIGHT- 11,940 OTHER ACCESS - POWER AVAILABLE- NO
VISUAL INSPECTION FIELD SERVICE
DATE  LEVEL  TEMP P/V PAINT LEAKS DATE SERVICE
7/03/91 NORMAL 41 GOOD NONE
LIQUID SCREEN TEST DATA

DATE  SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
7/03/91 .020 AC 40.8 AC 41 AC 1.00 AC 0.880 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER LIQUID TEST DATA ACCEPTABLE, HOWEVER

INHIBITOR CONTENT

DATE % BY WEIGHT

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

LIQUID POWER FACTOR

DATE 25 C

100 €

PP S

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-L1FE RESULTS.



I MYERS
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TC#

180 SOUTH AVENUE TALLMADGE, OHIO 44278 0041
T~E TRANSFORMES MONS. TANTS
CUST-CERRO COPPER PRODUCTS 10#- 07320000 DATE PRINTED 7/22/91
,MFG- SQUARE D KVA- 2,900 FRIMARY - *3,800 SUB NAME- BLDG 80 UNIT #-
S/N- 900339-A1 GAL - 4€0 SECONDARY - 480 LOCATION- OUTDOOR/GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM ég
MOISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT
)
) GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE OIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
7/03/9 ND 12020 69942 3 139 387 2 7 ND 151 82500
’ RECOMMENDATION  * COMMENTS
RETEST 1 YEAR *  A-THE ANALYSIS OF THIS SAMPLE SHOWS ONLY MINOR AMOUNTS OF COMBUSTIBLE GAS.

*
*

*

e it o ——e Tl e e e e

e dmanidon

ICP METALS-IN-OIL EXPRESSED IN PPM
ZINC

DATE ALUMINUM IRON COPPER LEAD  SILVER

*A DISSOLVED METALS-IN-OfL TEST CAN BE MEANINGFUL IN EVALUATING
*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

e e 4
’

PCB CONTENT EXPRESSED IN PPM p

DATE 1242 1254 1260  OTHER TOTAL :
[4

’

’

’

'

’

’

1

COLOR LABEL - CLASS - '
¥

f

- ’

- b 4

SIS SIS SIS IS SIS SIS IS Irs
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‘ L1 P]M?EBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TCH# 02

THE TRANSFORMES CONSLTANTS

' CUST-CERRO COPPER PRODUCTS ID#- 07320000 DATE PRINTED 7/22/91
MFG- AC KVA- 1C3 SR [MARY - "3,800 SUB NAME- A2 MILL UNIT #-1009
S/N- 2451167 GAL - 88 SECONDARY - 120 LOCATION- QUTDOOR/GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM * oo
MOISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE

N _ ; i N s Q. AT R A _ ) A A

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL

DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE OIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
5/14/84 ND 24760 57165 ND NO 574 ND 1 ND 1 82500
7724485 ND 21080 58013 1 28 1019 TRACE 2 ND 31 80143
' 7/07/86 ND 23560 52019 TRACE 41 1377 ND 3 ND 44 77000
5/27/87 ND 23619 50673 TRACE 26 " NO TRACE NO 26 75429
5704788 ND 24325 57373 ND 16 785 ND 2 ND 18 82501
5/11/89 18 31746 66624 3 ND 610 ND TRACE NO 21 99001

‘ 5/01/90 ND 26891 52487 1 10 360 ND TRACE ND 11 79749
i 7/03/91 ND 28579 58422 1 32 964 1 1 NO 35 88000

l RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

*

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD STLVER DATE 1242 1254 1260  OTHER TOTAL
12721779 10 10
6/09/88 18 13
5/02/89 9 7 16
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*{N-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.



, X I

, 5 ;
51 PJMVE“S 180 SOUTH AVENUE TALLMADGE, CHIO 44278 TC# 0026
T-E TRANEEDSM

B SETDIMER LS. TRATS 1D#- 07320000 DATE PRINTED 7/22/%
CUST-CERRO COPPER PRODUCTS CITY - E ST LOUIS IL LOCATION- OUTDOOR/GROUND
SUB NAME-  #2 MILL UNITH#- 1009 OTHER -

NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 24651167 IMPEDENCE -  4.00% H20 COOLED - NO BUSHING LOC- TOP & SIDE
KVA- 100 PHASE/CYCLE - 1/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - HOSE LENGTH- 50 FEET
SEC- 120 GAL LIQUID - 88 BOTTOM FPV - .50 IN SERVICE ON-LINE- YES )
WE [GHT - 1,850 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
KRR T N A
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
5/04/88 FAIR NONE 7/83 RE-REFINE
7/09/88 7,88 HOT OIL 10
5/11/89 FAIR NONE 10/75 RE-REFINE
5/01/90 FAIR NOKNE
7/03/91 FAIR NONE

LIQUID SCREEN TEST DATA

DATE  SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT

7/16/85 040 AC 33.1 AC 41 AC 2.00 AcC 0.890 AC CLEAR AC NONE AC
7/07/86 .050 AC 33.9 AC 45 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/27/87 .060 Qu 31.8 44 AC 2.00 AC 0.885 AC CLEAR AC NONE AC
5/04/88 .060 QU 28.8 44 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
7/09/88 PROOF .010 AC 63.2 AC 46 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/11/89 .040 AC 37.0 AC 46 AC 1.50 AC 0.880 AC CLEAR AC NONE AC
5/01/90 .040 AC 32.2 AC 47 AC 1.50 AC 0.890 AC CLEAR AC NONE AC
7/03/91 .050 AC 30.4 QU 37 AC 1.50 AC 0.890 AC CLEAR AC NONE AC

COMMENTS ACID AND/OR IFT TEST INDICATES THE PRESENCE OF OXIDATION BY-PRODUCTS.

INHIBITOR CONTENT LIQUID POWER FACTOR

DATE % BY WEIGHT DATE 25 C 100 €
7/09/88 .006% AC .220% AC

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.



, .
kj P]M?ens T80 SOUTH AVENUE TALLMADGE, OHIQO 44278 Tc# 0025

£ TRANSFORMES CCLSLITANTS
CUST-CERRO COPPER PRODUCTS 1D#- 07320000 DATE PRINTED 7/22/91
MFG- AC KVA- 130 “RIMARY - 13,800 SUB NAME- #2 MILL UNIT #-1008
S/N- 2343399 GAL- 88 SECONDARY - 120 LOCATION- OQUTDOOR/GROUND

KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM

MOISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE.

e
R

Eac S 2]
GAS-IN-OIL. ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON CARBON TOTAL TOTAL
DATE HYDROGEN OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
5/14/84 ND 24856 54111 ND 1 780 ND 2 ND 3 79750
7/24/85 ND 26553 60381 TRACE 26 1038 ND 2 ND 28 88000
7/07/86 ND 25235 56158 TRACE 21 1086 TRACE TRACE ND 21 82500
5/27/87 ND 29166 60985 TRACE 25 967 ND TRACE ND 25 91143
5/04/88 TRACE 25682 53444 ND 12 609 ND 2 2 16 79751
5/11/89 14 26200 57784 3 34 1213 1 1 ND 53 85250
5/01/90 ND 29762 57326 1 14 897 TRACE 1 ND 16 88001
7/03/91 ND 27604 58868 2 47 1474 2 2 ND 53 87999
RECOMMENDATION * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.
*
*
*
SR —— -jw - . e - - ~-~;~--.=....~
{CP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD SILVER DATE 1242 1254 1260  OTHER TOTAL
12/21/79 9 9
6/09/88 16 16
5/02/89 9 9 18

*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB
*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.



CUST-CERRO COPPER PRODUCTS cIiy -
SUB NAME- =2 MILL

E ST LOUIS IL
GNIT#- 1008

NAMEPLATE DATA

180 SOUTH AVENUE

- K o

TALLMADGE, CTHIO 44278 Tc# 0025

(0#- 07320000 DATE PRINTED 7/22/¢
_OCATION- OUTDOOR/GROUND
JTHER -

ADDITIONAL EQUIPMENT

MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 2343399 [MPEDENCE -  4.00% H20 COOLED - NO BUSHING LOC- TOP & SIDE
KVA- 100 PHASE/CYCLE - 1/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 50 FEET
SEC- 120 GAL LIQUID - 88 BOTTCOM FPV .50 IN SERVICE ON-LINE- YES
WE IGHT - 1,850 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES .
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
5/04/88 FAIR NONE 7/83 RE-REFINE
7/09/88 7/88 HOT OIL 10
5/11/89 FAIR NONE 10775 RE-REFINE
5/01/90 FAIR NONE
7703791 FAIR NONE
LIQUID SCREEN TEST DATA
DATE  SERVICE ACID IFT DIEL COLOR SP. GR. visuaL SEDIMENT
7/16/85 .040 AC 33.9 AC 44 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
7/07/86 .050 AC 3.9 47 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/27/87 .050 AC 3.1 @ 45 AC 2.00 AC 0.875 AC CLEAR AC NONE AC
5/04/88 .070 au 27.2 N 41 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
7/09/88 PROOF .020 aC 40.9 AC 46 AC 1.00 AC 0.870 AC CLEAR AC NONE AC
5/11/89 .030 AC 35.0 AC 43 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/01/90 .030 AC 33.0 AC 44 AC 1.50 AC 0.880 AC CLEAR AC NONE AC
7/03/91 .040 AC 311 @ 37 AC 1.50 AC 0.830 AC CLEAR AC NONE AC
COMMENTS ACID AND/OR 1FT TEST INDICATES THE PRESENCE OF OXIDATION BY-PRODUCTS.
INHIBITOR CONTENT LIQUID POWER FACTOR
DATE % BY WEIGKHT DATE 25 ¢ 100 ¢
7/09/88 .005% AC .230% AC

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE

AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.
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&1 P]MVGBS 80 SOUTH AVENUE TALLMADGE, CHID 44278 TC# 0024

- TRANSSORMED TONSLLITANTS
CUST-CERRO COPPER PRODUCTS 10#- 07320000 DATE PRINTED 7/22/91
MFG- AC KVA- T00 “X IMARY - 13,800 SUB NAME- #2 MILL UNIT #-1007
S/N- 2451170 GAL - 88 SECONDARY - 120 LOCATION- OUTDOOR/GROUND
| .
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM A 3
MCISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE
)
I
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
. 3/4r84 ND 21812 62679 NO 1 755 3 TRACE ND 4 85250
I 7724785 ND 23810 60306 3 99 2205 2 6 ND 110 86431
7/07/86 ND 21203 54325 TRACE 95 2522 1 1" ND 107 78157
5727/87 TRACE 25223 60732 4 135 3464 2 1" ND 152 89571
5/04/88 TRACE 27371 67537 5 103 3966 3 16 ND 127 99001
5/11/89 27 29134 69822 5 128 2625 2 6 ND 168 101749
' 5/01/90 3 25797 54371 3 72 2250 1 4 ND 83 82501
7/03/9N 17 26747 63478 5 200 3040 2 10 ND 234 93499

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

*

‘_\ U

ICP METALS-IN-CIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TGTAL
12/21/79 9 9
6/09/88 13 13
5702/89 4 12 16
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB
*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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51 P]MVGBS 180 SOUTH AVENUE TALLMADGE, 0HIO 44278 TC# 0024

TR TRANSFORVES CONS_LTANTS 1D#- 07320000 DATE PRINTED 7/22/¢
CUST-CERRO COPPER PRODUCTS CITY - £ ST LOUIS IL LOCATION- OUTDOOR/GROUND
SUB NAME- #2 MILL UNIT#- 1007 QTHER -
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- AC EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - GA FANS - NO LTC COMPARTMENT- NO
S/N- 2451170 IMPEDENCE -  4.00% H20 COOLED - NO BUSHING LOC- TOP & SIDE
KVA- 100 PHASE/CYCLE - 1760 QIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL T0P FPV - HOSE LENGTH- 50 FEET
SEC- 120 GAL LIQUID - 88 BOTTOM FPV - .50 IN SERVICE ON-LINE- YES
WEIGHT- 1,850 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
RN . B - TP PERRCTE : e s S T AT R G LY Wl R I D | T A M IR N
VISUAL INSPECTION FIELD SERVICE
DATE  LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
7/09/88 7/83 RE-REFINE
5/11/89 FAIR NONE 7/88 HOT OIL 10
6/13/89 FAIR NONE 10/75 RE-REFINE
5/01/90 FAIR NONE
7/03/91 FAIR NONE
LIQUID SCREEN TEST DATA
DATE  SERVICE ACID 1F7 DIEL COLOR SP. GR. VISUAL SEDIMENT
7/07/86 .040 AC 34.9 AC 48 AC 2.50 AC 0.880 AC CLEAR AC NONE AC
5/27/87 .050 AC 34.1 AC 41 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/04/88 .050 AC 30.8 QU 40 AC 2.50 AC 0.880 AC CLEAR AC NONE AC
7/09/88 PROOF .010 AC 41.6 AC 41 AC 1.00 AC 0.880 AC CLEAR AC NONE AC
5/11/89 .040 AC 30.7 W 44 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
6/13/89 .030 AC 35.8 AC 41 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/01/90 .030 AC 34.0 AC 45 AC 1.50 AC 0.880 AC CLEAR AC NONE AC
7/03/91 .030 AC 32.0 AC 32 AC 2.00 AcC 0.880 AC CLEAR AC NONE AC
COMMENTS TRANSFORMER LIQUID TEST DATA ACCEPTABLE IN ALL CATEGORIES.
INHIBITOR CONTENT LIQUID POWER FACTOR
i
DATE % BY WEIGHT : DATE 25 C 100 C
!
‘ 7/09/88 .006% AC .240% AC

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.



51 P]MVGBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# w010

£ TRANSEORNMER CINSUUTANTS
CUST-CERRO COPPER PRODUCTS 1D#- 07320000 DATE PRINTED 7/22/91
MFG- WESTINGHOUSE KVA- 1,580 CRIMARY- "3,800 SUB NAME- SHIPPING NIT #-
S/N- 5062487 GAL- 413 SECONDARY - 480 LOCATION- OUTDOOR /ROOF
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM
MOISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/ORY WEIGHT  FACTOR GRADE “arl
=s§ﬁ%
";“5‘12 *
e e o _m i it
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON  CARBON TOTAL TOTAL

DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS

6/07/82 ND 25263 61373 ND 38 744 ND 18 ND 56 87436

5/02/83 ND 26403 72442 ND 4 732 ND 14 ND 18 99595

5/14/84 ND 22344 62277 ND ND 620 ND 10 ND 10 85251

5/27/87 46 26255 64095 2 17 725 ND 3 ND 68 91143

5/04/88 ND 21682 63003 1 7 552 ND ND ND 8 85245

5/11/89 107 30200 64851 3 37 1048 1 3 ND 151 96250

5/01/90 76 29028 55219 2 30 894 TRACE 1 ND 109 85250

7/83/91 340 26003 57726 2 57 1119 TRACE 2 ND 401 85249

RECOMMENDATION * COMMENTS

RETEST & MONTHS * J-THE DETECTION OF HYDROGEN IS INDICATIVE OF A LOW-ENERGY DISCHARGE-CORONA OR ELECTROLYSIS CONDITION. PROBABLE
* CAUSES FOR THESE CONDITIONS ARE ELECTRICAL STRESSES, DESIGN ERRORS OR MOISTURE CONTAMINATION.

*

*

A e g s e gt

4
ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM :
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL !
4/18/79 15 15 ]
5/02/89 3 33 36
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL [N EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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51 P]MVGRS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 0019

= TELLSTORMER CONSLLTANTS

1D#- 07320000 DATE PRINTED 7/22/¢
CUST-CERRO COPPER PRODUCTS CITY - E ST LOUIS [L LOCATION- OUTDOCR/ROOF
SUB NAME- SHIPPING UNIT#- OTHER -
NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- YES
S/N- 5062487 IMPEDENCE - 6.00% H20 COOLED - NO BUSHING LOC- SIDE
KVA- 1,000 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 100 FEET
SEC- 480 GAL LIQUID - 413 BOTTOM FPV - 1.00 IN SERVICE ON-LINE- YES
WE IGHT - OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES

. . e s Cen et v Lo BES et R LR e i TR A Ty P O RIS T E L R ¢ 2 R N R

VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
5/27/87 NORMAL 40 FAIR YES/TFPV 3/79 RE-REFINE
5/04/88 LOM 20 BAD YES/TFPV & TAP
5/11/89 Low 25 BAD YES/TFPV & TAP
5/01/90 LOW 15 BAD YES/TFPV & TAP
7/03/91 LoW 30 BAD YES/TFPV & TAP CHANGER

LIQUID SCREEN TEST DATA

DATE  SERVICE ACIO IFT DIEL COLOR SP. GR. VISUAL SEDIMENT

S/14/84 .040 AC 38.6 AC 45 AC 2.00 UN 0.880 AC CLEAR AC NONE AC
7716785 *%*w*wxwkw  NOT TESTED PER CUSTOMER REQUEST
7/07/86 *w>**xxxx  NOT TESTED PER CUSTOMER REQUEST

5/27/87 .030 AC 36.0 AC 42 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/04/88 .030 AC 34.9 AC 41 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/11/89 .030 AC 35.2 AC 46 AC 2.00 Ac 0.880 AC CLEAR AC NONE AC
5/01/90 .030 AC 35.0 AC 45 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
7/03/91 .030 AC 34.2 AC 39 AC 2.00 AC 0.880 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER L1QUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

UV S S UM A Lo CUERVRC AL ST 56

INHIBITOR CONTENT LIQUID POWER FACTO|

DATE % BY WEIGHT : DATE 25 C 100 C

NOTE - THE INHIBITOR CONTENT TEST 1S USEFUL TO PREDICT THE THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. A VERY MEANINGFUL TEST [N EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS.

PR R



TC#

180 SOUTH AVENUE TALLMADGE, OHIQ 44278 0018

)JMVERS

T—Z TRANSFORMER CCASULTANTS

CUST-CERRO COPPER PRODUCTS 1D#- 07320000 DATE PRINTED 7/22/91
MFG- WESTINGHOUSE KVA- 2,500 PR IMARY - 43,800 SUB NAME- FOUNDRY AIR POLL. UNIT #-1276
S/N- SBV306201 GAL- 443 SECONDARY- 4,160 LOCATION-  OUTDDOR/GROUND
, , v vz e g
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM ‘
MOISTURE PER CENT PER CENT AGING .
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE. . _
CSRESE 0k ‘
ARSI
- i . .,.;fig;
R BN - b BT T R . e o L 2
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON  CARBON TOTAL TOTAL

DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS

7/16/85 N 2976 75676 2 1743 18563 8 ND 1786 99001

7/26/85 N 2976 75676 2% 17643 18563 8 ND 1786 99001

7/07/86 ND 3779 70082 22 1495 17238 12 ND 1533 92632

$/27/87 ND 4651 73037 25 1660 19614 7 ND 1699 99601

5/04/88 TRACE 4689 69126 19 1339 12827  TRACE ND 1358 83000

5/11/89 26 7401 79475 32 1576 7724 9 ND 1650 96250

5/01/90 S 7829 70989 28 1443 10446 8 ND 1486 90750

7/03/91 ND 19378 69380 6 537 4196 1 ND 545 93499
RECOMMENDATION ~ * COMMENTS

RETEST 1 YEAR *

*

B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*

*

g g, e

i G

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM

‘ DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
i 12/21/79 35 35
5/02/89 36 36

*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*[N-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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5‘1 ijvens 180 SOUTH AVENUE TALLMADGE, GHIO 44278 TC# 0018

T—E TRANSFORMER CONSUTANTS

1D#- 07320000 DATE PRINTED 7/22/¢
CUST-CERRQ COPPER PROOUCTS CITY - E ST LQUIS IL LOCATION- OUTDOOR/GROUND
SUB NAME- FOUNDRY AIR POLL. UNIT#- 1276 OTHER - EX.COVER o
NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - DA FANS - NO LTC COMPARTMENT- NO
S/N- SBV306201 {MPEDENCE - 5.50% H20 COOLED - NO BUSHING LOC- SIDE
KVA- 2,500 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI~ 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 100 FEET
SEC- 4,160 GAL LIQUID - 443 BOTTOM FPV - 2.00 IN SERVICE ON-LINE- YES
WEIGHT- 12,253 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES

. - . . ' . B S L LA PR T TR AR T AT 1)

VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
5/04/88 NORMAL 35 1.00 GOOD NONE 7/90 HOT OIL 6
5/11/89 LOW 32 .50 GOOD NONE
5/01/90 NORMAL 32 GOOD NONE
7/25/90

7/03/91 NORMAL 50 2.00 GOOD NONE

A T TS R . TR o AT MR 5™ T 3 A Y R T K 7 77 B N
S v

e - . =

LIQUID SCREEN TEST DATA

DATE  SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
7/16/85 .060 aQu 33.9 AC 44 AC 0.75 AC 0.895 AC CLEAR AC NONE AC
7/07/86 .050 AC 34.0 AC 46 AC 0.75 AC 0.890 AC CLEAR AC NONE AC
5727/87 .040 AC 33.9 AC 47 AC 0.75 AC 0.885 AC CLEAR AC NONE AC
5/04/88 .050 AC 32.0 AC 42 AC 0.75 AC 0.890 AC CLEAR AC NONE AC
5/11/89 .050 AC 33.4 AC 42 AC 1.00 Ac 0.885 AC CLEAR AC NONE AC
5/01/90 .040 AC 38w 44 AC 1.00 AC 0.890 AC CLEAR AC NONE AC
7/25/90 PROOF .020 AC 43.8 AC 46 AC 1.00 aC 0.880 AC CLEAR AC NONE AC
7/03/91 .030 AC 39.9 AC 38 AC 1.00 AC 0.880 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER LIQUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

- .
PO 5 T

INHIBITOR CONTENT LIQUID POWER FACTO

DATE % BY WEIGHT L DATE 5 ¢ 100 ¢
7/25/90 .030% AC .170% AC

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICY THE
AGING OF THE TRANSFORMER'S PAPER INSULATION SYSTEM.




IJMYERS
~-€ TRANSFORMER CONSU.JTANTS
CUST-CERRO COPPER PRODUCTS

180 SOUTH AVENUE

TALLMADGE, OHIO 44278

1D#- 07320000

TC#

0014

DATE PRINTED 7/22/91

MFG- WESTINGHOUSE KVA- 1,500  PRIMARY- 13,800 SUB NAME- FOUNDRY UNIT #-1275
S/N-  PAVB36901 GAL- 297  SECONDARY- 480 LOCATION-  OUTDOOR/GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM
MOISTURE PER CENT PER CENT AGING T
DATE  SERVICE TEMPERATURE . PPM - MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE:.. . i
L b el - iy s omEe
e 3 w
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
5/14/84 ND 22317 57321 ND 32 2806 1 23 ND 56 82500
7/16/85 NO 14722 54433 6 328 7475 2 35 ND k¥4 ] 77001
7/07/86 ND 13268 46783 1 281 5631 1 35 ND 318 66000
5/27/87 ND 16361 60447 5 339 7672 TRACE 32 ND 376 84856
5/04/88 ND 11655 43016 2 106 2951 1 19 ND 128 57750
5/11/89 3 19038 68374 10 445 5553 3 47 ND 536 93501
5/01/90 ND 30271 59718 1 20 738 TRACE 1 ND 22 90749
7/03/91 ND 29630 64387 3 19 2103 1 8 ND 131 96251
RECOMMENDATION  * COMMENTS

RETEST 1 YEAR *

*
*

w

i,

ICP METALS-IN-OIL EXPRESSED IN PPM

/4

B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

PCB CONTENT EXPRESSED IN PPM

DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
12721779 190 190
5/02/89 161 161
1/02/90 37 37
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.



COMMENTS TRANSFORMER LIQUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION 8Y-PRODUCTS TRAPPED

o INHIBITOR CONTENT

% BY WEIGHT

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

LIQUID POWER FACTOR

DATE 25 ¢

100 ¢

k’ P]M?EBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 0014
HE TRANSFORMER CONSULTANTS 10#- 07320000 DATE PRINTED 7/22/91

CUST-CERRQ COPPER PRODUCTS CITY - E ST LOUIS IL LOCATION- OUTDOOR/GROUND
SUB NAME- FOUNDRY UNIT#- 1275 OTHER - 7

[ S TR T - i LW e Lk edbd? 'J&::

—- NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- PAV836901 IMPEDENCE -  5.70% H20 COOLED - NO BUSHING LOC- TOP & SIDE
—  KVA- 1,500 PHASE/CYCLE - 3/60 T QIL PUMPS - NO FREE BREATHER- NO
PRI=- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 100 FEET
SEC- 480 GAL LIQUID - 297 7 BOTTOM FPV - 1.00 IN SERVICE ON-LINE- YES
WEIGHT- 8,338 OTHER ACCESS - TOP INSPECTION PLATE o POWER AVAILABLE- YES
- - L e
VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

5/04/88 LOW 30 1.00 FAIR NONE 8/89 RETROFILL

5/11/89 LOW 25 1.00 FAIR NONE

8/15/89 FAIR NONE )

5/01/90 NORMAL 30 FAIR NONE o

7/03/91 HIGH 52 1.00 GOOD NONE

LIQUID SCREEN TEST DATA

DATE  SERVICE ACID TIFT DIEL COLOR SP. GR. VISUAL SEDIMENT
7716785 .050 AC 32.2 AC L4 AC 1.50 AC 0.890 AC CLEAR AC NONE AC
7/07/86 .050 AC RPN -] 41 AC 2.00 AC 0.890 AC CLEAR AC NONE AC
5/27/87 .060 QU M0 W 45 AC 2.00 AC 0.890 AC CLEAR "AC NONE AC
5/04/88 .060 Qu 28,1 W 41 AC 2.00 AC 0.890 AC CLEAR AC NONE AC
5/11/8%- .060 QU 30.0 Qu 43 AC 2.00 AC  0.885 AC CLEAR AC NONE —~ AC
8/15/8% PROOF- .020 AC 36.7 AC 41 AC 2.00 AC 0.890 AC CLEAR AC NONE AC
5/01/90 .020 AC 36.5 AC 44 AC 2.00 AC 0.880 AC T CLEAR AC NONE AC
7/03/91 .030 AC 35.4 AC 30 AC 2.00 AC 0.880 AC CLEAR AC NONE AC

IN INSULATION.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A

TRANSFORMERS FOR MAX-LIFE RESULTS.

" A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED

e b ke

O an



51 UMVGBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TCH# o013

TZ TRANSFORMER CONSUTANTS

CUST-CERRO COPPER PRODUCTS [0#- 07320000 DATE PRINTED 7/22/91
MFG- WESTINGHOUSE KVA- 2,000 PRIMARY - 13,800 SUB NAME- R1C SPARE UNIT #-1015

S/N-  PCR 90211 GAL - 340 SECONDARY - 7,500 LOCATION- OUTDOGR/GROUND

KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM
MOISTURE PER CENT PER CENT AGING
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GR_APE

%

GAS-IN-QIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL

DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
10/05/80 15 2714 75065 82 106 8377 242 22 ND 467 86623
5/14/84 ND 17194 62826 44 19 3567 206 18 ND 287 83874
7/16/85 ND 1584 79599 114 M 6257 314 20 ND 559 87999
7/07/86 ND 1676 64030 96 80 5318 263 37 ND 476 71500
5/04/88 TRACE 1349 75327 17 103 5191 388 26 ND 634 82501
5/11/89 25 1248 86882 141 125 4524 530 25 ND 846 93500
5/01/90 ND 17782 52462 8 50 1174 20 2 ND 80 71498
7/03/9N1 ND 18565 71929 13 220 2708 36 29 ND 298 93500

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGN]FICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

*

- - '
ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM [RON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
12/21/79 126 126
5702789 127 127
3/12/90 7 7
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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51 P]MVGBS 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 0013

THE TRANSFORMER CONSULTANTS

1D#- 07320000 DATE PRINTED 7/22/9
CUST-CERRO COPPER PRODUCTS CITY - E ST LOUIS IL LOCATION- OUTDOOR/GROUND
SUB NAME- R1C SPARE UNIT#- 1015 OTHER - EX.COVER _
- . . . - e L e B P KBS, >£§..T__'.,~~ P NI TICEY 29
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- WESTINGHOUSE EQUIP TYPE - AUTO TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- PCR 90211 IMPEDENCE - 2.30% H20 COOLED - NO BUSHING LOC- TOP
KVA- 2,000 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 100 FEET
SEC- 7,500 GAL LIQUID - 340 BOTTOM FPY - 2.00 IN SERVICE ON-LINE- YES
WEIGHT- 8,950 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
3 L e mean b L b x AL - AR AR
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
5/711/89 NORMAL 25 1.00 FAIR NONE 8/89 RETROFILL
8/15/89 FAIR NONE

5/01/90 NORMAL 20 .50 FAIR NONE
5/01/90 NORMAL 20 .50 FAIR NONE
7/03/91 NORMAL 35 1.00 GOOD NONE

LIQUID SCREEN TEST DATA

DATE  SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
7/16/85 .040 AC 3.1 44 AC 1.00 AC 0.890 AC CLEAR AC NONE AC
7/07/86 .040 AC NS 35 AC 1.50 AC 0.880 AC CLEAR AC NONE AC
5/27/87 w***«xxxx  NOT TESTED PER CUSTOMER REQUEST
5/04/88 .040 AC 30.0 QU 42 AC 1.50 AC 0.880 AC CLEAR AC NONE AC
5/11/89 .040 AC 31.4 QU 45 AC 1.50 AC 0.880 AC CLEAR AC NONE AC
8/15/89 PROOF .010 AC 39.2 AC 41 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/01/90 .020 AC 38.0 AC 46 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
7/03/91 .030 AC 37.0 AC 37 AC 2.00 AC 0.880 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER LIQUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

¥ T

INHIBITOR CONTENT

DATE % BY WEIGHT s DATE sc 100 €
NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE ! THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. : A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED

TRANSFORMERS FOR MAX-LIFE RESULTS.
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I/ IMYERS

180 SQUTH AVENUE TALLMADGE, OHiIT 44278 Tc# 0012
THE TRANSFORMER CONSU TARNTS
CUST-CERRO COPPER PRODUCTS ID#- 07320000 DATE PRINTED 7/22/N
MEG- GE KVA- 315 PRIMARY - 13,800 SUB NAME- R1B UNIT #-1016
S/N-  D460938 GAL - 360 SECONDARY - 480 LOCATION- OUTDOOR /GROUND
KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM .
MOISTURE PER CENT PER CENT AGING - Y »
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE.. ., -4
Vi
Ly, e ~r
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIJOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS

5/14;84 ND 24354 58835 ND ND 476 11 TRACE ND i1 83676

7/16/85 ND 26517 61749 24 80 1160 20 22 ND 146 89572

7/07/86 TRACE 26242 59895 17 39 1034 16 8 ND 80 85251

5/27/87 TRACE 264140 51926 16 41 853 19 6 NO 82 77001

5/04/88 ND 25144 &7770 13 24 535 13 TRACE ND 50 93499

5/11/89 25 29946 65181 25 45 997 24 7 ND 126 96250

5/701/90 3 29153 55555 21 18 485 12 2 ND 56 85249

7/03/91 ND 30187 62213 16 37 1033 12 2 ND 67 93500
RECOMMENDATION  * COMMENTS

*

RETEST 1 YEAR 8-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT

*
*

*

ICP METALS-IN-OIL EXPRESSED IN PPM
ALUMINUM

’ DATE IRON ZINC COPPER LEAD  SILVER

*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING
*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

i
4

INCREASE IN THE COMBUSTIBLE GAS VOLUME.

v

PCB CONTENT EXPRESSED IN PPM

DATE 1242 1254 12
5/02/89 106
1/702/90 37
3/12/90 38
7/03/91 20
COLOR LABEL - GREEN CLASS -

60  OTHER TOTAL
94 200
21 58
21 59
6 26
NON-PCB
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THE TRANSFORNMER CCNWEL 2T
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TC#

180 SOUTH AVENUE TALLMADGE, OHIO 44278 0012

ID#- 07320000 DATE PRINTED 7,22/
CUST-CERRO COPPER PRODUCTS CITY - E ST tOUIS IL LOCATION- OUTDOOR/GROUND
SUB NAME- R1B UNIT#- 1016 OTHER - BOLT TOP
P . v WA B Lt L e e T il
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- GE EQUIP TYPE - REGULATOR RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS -~ OA FANS - NO LTC COMPARTMENT- WO
S/N- 0460938 {MPEDENCE - H20 COOLED - NO BUSHING LOC- SIDE
KVA- 315 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 100 FEET
SEC- 480 GAL LIQUID - 360 BOTTOM FPV - 2.00 IN SERVICE ON-LINE- NO
WE IGHT - 11,250 OTHER ACCESS - 7TOP INSPECTION PLATE POWER AVAILABLE- YES
ol A ARG e S R TITA  L  am YRE AR
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
8/15/89 BAD YES/BFPV 8/89 RETROFILL
5/01/90 NORMAL 30 FAIR NONE 8/90 RETROFILL
5/01/90 NORMAL 30 FAIR NONE S/74 RE-REFINE
8/07/90
7/03/91 NORMAL 50 FAIR NONE
. i ) i i i i ek R
LIQUID SCREEN TEST DATA
DATE SERVICE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
7/07/86 .030 AC 34.6 AC 34 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5727/87 .030 AC 35.1 AC 39 AC 2.00 AC 0.885 AC CLEAR AC NONE AC
5/04/88 .040 AC 32.8 AC 41 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
5/11/89 .040 AC 34.0 AC 40 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
8/15/89 PROOF .020 AC 38.2 AC 42 AC 2.00 AC 0.885 AC CLEAR AC NONE AC
5/01/90 .030 AC 36.7 AC 43 AC 2.00 AC 0.880 AC CLEAR AC NONE AC
8/07/90 PROCF .020 AC 38.0 AC 45 AC 1.00 AC 0.880 AC CLEAR AC NONE AC
7/03/N .020 AC 37.7 AC 45 AC 1.50 AC 0.880 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER LIQUID TEST DATA ACCEPTABLE [N ALL CATEGORIES.

i e g & i e

TE A
S

s ER A e Bt et

INHIBITOR CONTENT

DATE % BY WEIGHT

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL
AGING OF THE TRANSFORMER’S PAPER INSULATION

DATE

25 C

100 cC

TO PREDICT THE
SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS.
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Lj P]Mveﬂs 180 SOUTH AVENUE TALLMADGE, GHIO 44278 TCH  oon

T—E TRANSFORMES CTANSULTANTS

CUST-CERRO COPPER PRODUCTS 1D#- 07320000 DATE PRINTED 7/22/91
MFG- AC KVA- PRIMARY - SUB NAME- R1A SWITCH COMP. UNIT #-1013

S/N- 3232349 GAL - 437 SECONDARY - LOCATION- OUTDOOR/GROUND

KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM
MOISTURE PER CENT PER CENT AGING
DATE  SERVICE o TEMPERATURE PPM MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE..

e

oo ok ML ITE A

T

e

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE OIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
5/14/84 ND 24545 56236 ND ND 344 ND ND ND ND 81125
7/16/85 ND 22236 51117 TRACE 21 441 ND ND ND 21 73815
7/07/86 NO 19861 48573 TRACE 8 308 TRACE TRACE ND 8 68750
5/27/87 ND 22091 54511 TRACE 13 385 NO NO ND 13 77000
5/04/88 TRACE 265N 58200 ND 7 453 ND ND ND 7 85251
5/11/89 ND 24745 57243 2 ND 508 1 TRACE ND 3 82499
5/01/90 ND 25757 50949 1 10 282 ND NO ND 1M 76999
7/03/91 ND 25675 56144 1 34 645 TRACE 1 NO 36 82500

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THME COMBUSTIBLE GAS VOLUME.

*

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
12/21/79 5 5
5/02/89 15 15
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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.‘1 P)M'l'eﬁs 180 SOUTH AVENUE TALLMADGE, CHIQ 44278 TC# 0011

77 TRANSFORMES IO, TANTS ID#- 07320000 DATE PRINTED 7/22/%

CUST-CERRO COPPER PRODUCTS CITY - E ST LOUIS 1L LOCATION- OUTDOCR/GROUND
SUB NAME- R1A SWITCH COMP, UNIT#- 1013 OTHER - TC #10
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- AC EQUIP TYPE - TAP CHANGER RADIATORS - CONSERVATOR-
DATE MFG - TRANS CLASS - FANS - LTC COMPARTMENT-
S/N- 3232349 IMPEDENCE - H20 COOLED - BUSHING LOC-
KVA- PHASE/CYCLE - OIL PUMPS - FREE BREATHER-
PRI- LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 150 FEET
SEC- GAL LIQuliD - 437 BOTTCOM FPV - 1,00 IN SERVICE ON-LINE- NO
WE 1GHT - OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
" B N B PR 3 N Al NI Tk S O ST A IO ~5 s S L - -
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP  P/V PAINT LEAKS DATE SERVICE
5/27/87 GOOD NONE
5/04/88 GOOD NONE
5/711/89 BAD NONE
5/01/90 BAD NONE
7/03/91 BAD NONE

LIQUID SCREEN TEST DATA

DATE  SERVICE ACIO IFT DIEL COLOR SP. GR. VISUAL SEDIMENT

5/14/84 .080 AC 25.3 AC 38 AC 2.50 AC 0.880 AC CLEAR AC NONE AC
7/16/85 .100 AC 23.9 AC 41 AC 2.50 AC 0.890 AC CLEAR AC NONE AC
7/07/86 .100 AC 22.2 AC 43 AC 3.00 acC 0.890 AC CLEAR AC NONE AC
5/27/87 .120 AC 21.9 AC 40 AC 3.00 AC 0.8%0 AC CLEAR AC NONE AC
5/04/88 .120 AC 19.0 AC 41 AC 3.00 AC 0.890 AC CLEAR AC NONE AC
5/11/89 .120 AC 19.9 AC 41 AC 3.00 AC 0.890 AC CLEAR AC NONE AC
5701/90 .120 AC 20.0 AC 44 AC 3.00 AC 0.890 AC CLEAR AC NONE AC
7/03/91 .120 AC 19.0 AC 39 AC 3.50 UN 0.890 AC CLEAR AC NONE AC

COMMENTS UNIT DOES NOT CONTAIN PAPER INSULATION. RECOMMENDATION-NO ADDITIONAL WORK UNTIL MOISTURE, MEDIUM TO HEAVY CARBON OR
B e e e o et e e HIGH -ACID ARE -PRESENT v

INHIBITOR CONTENT » LIQUID POWER FACTOR

DATE % BY WEIGHT DATE 5 cC 100 C
i
i
NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS 1S A
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM. A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED

TRANSFORMERS FOR MAX-LIFE RESULTS.
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T—E TRPANSFORMER CCNSULTANTS

180 SOUTH AVENUE

CUST-CERRQO COPPER PRODUCTS
SUB NAME- RIA

CITY - E ST LOUIS IL
UN1T#- 1013

NAMEPLATE DATA

MFG- AC EQUIP TYPE - TRANSFORMER

DATE MFG - TRANS CLASS - OA

S/N- 3232349 IMPEDENCE - 7.70%

KVA- 3,440 PHASE/CYCLE - 3/60

PRI- 15,180 LIQUID TYPE - OIL

SEC- 240 GAL tLIQuID - 1,677

WEIGHT- 45,000 OTHER ACCESS - TOP INSPECTION PLATE
R T o N

VISUAL INSPECTION
DATE LEVEL TEMP P/V PAINT LEAKS

5/27/87 NORMAL 60
5/04/88 NORMAL 50
5/11/89 LOW 25
5/01/90 LOW 50
7/03/91 NORMAL 55

FAIR NONE

FAIR YES/BFPV
BAD YES/BFPV
BAD YES/BFPV
BAD YES/BFPV

DATE  SERVICE ACID IFT DIEL
5/14/84 .040 AC 40.1 AC 44 AC
7/16/85 .020 AC 39.0 AC 41 AC
7/07/86 .030 AC 36.4 AC 39 AC
5/27/87 .040 AC 36.9 AC 44 AC
5/04/88 .040 AC 34.1 AC 39 AC
5/11/89 .040 AC 35.3 AC 49 AC
5/01/90 .040 AC 33.0 AC 46 AC
7/03/91 .050 AC 32.9 AC 39 AC

LOCATION-
OTHER -

LIQUID SCREEN TEST DATA

TC# 0010

DATE PRINTED 7/22/91

TALLMADGE, OHIQ 44278
ID#- 07320000
OUTDOOR / GROUND

P T

ADDITIONAL EQUIPMENT

RADIATORS - YES
FANS - NO
H20 COOLED - NO
OIL PUMPS - NO

CONSERVATOR- NO

LTC COMPARTMENT- YES
BUSHING LOC- SIDE
FREE BREATHER- NO

T0P FPV - 1.00 IN HOSE LENGTH- 150 FEET
BOTTOM FPV - 2.00 IN SERVICE ON-LINE- NO
POWER AVAILABLE- YES
TN DI, T TR TS el B MR SAR - SR K
FIELD SERVICE
DATE SERVICE
6/73 RE-REFINE
7/83 RE-REFINE
COLOR SP. GR. VISUAL SEDIMENT
1.50 AC 0.880 AC CLEAR AC NONE AC
2.00 AC 0.890 AC CLEAR AC NONE AC
2.00 AC 0.885 AC CLEAR AC NONE AC
2.00 AC 0.880 AC CLEAR AC NONE AC
2.50 AC 0.880 AC CLEAR AC NONE AC
2.00 AC 0.880 AC CLEAR AC NONE AC
2.50 AC 0.880 AC CLEAR AC NONE AC
2.50 AC 0.880 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER L1QUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

e e e g — Po—

o 3 ] _ TERES g

INHIBITOR CONTENT

DATE % BY WEIGHT

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

LIQUID POWER FACTOR

DATE 25 C 100 C

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGE
TRANSFORMERS FOR MAX-LIFE RESULTS.
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T~E TRANSFORMER CONSULTANTS
CUST-CERRO COPPER PRODUCTS

{ MFG- AC
| S/N- 3232349
! _

KVA-
GAL -

_ - — K

180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# w0
1D#- 07320000 DATE PRINTED 7/22/91
3,640 PRIMARY - 15,180 SUB NAME- R1A UNIT #-1013

1,677 SECONDARY - 240 LOCATION- OUTDOOR/GROUND

G s

i

DATE  SERVICE

KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED. IN PPM

MOESTURE PER CENT PER -CENT AGING
TEMPERATURE PPM MOISTURE SATURATION - MOISTURE/DRY WEIGHT  FACTOR GRADE::

HEY TR
- - - % % i salics s
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
5/14/84 5 24583 51555 ND ND 855 ND 1 ND 6 76999
7/16/85 ND 29460 71567 TRACE 103 2578 TRACE 5 ND 108 103713
7/07/86 ND 21794 52786 TRACE 87 2322 TRACE 1 ND 98 77000
5/27/87 ND 21309 54033 1 60 1585 ND 12 ND 73 77000
5/04/88 ND 23208 55319 1 30 1184 ND 9 ND 40 79751
5/11/89 25 29117 67642 3 78 2123 2 10 NOD 118 92000
5701790 1 27784 58562 1 57 1586 TRACE 7 ND 66 87998
7/03/91 ND 25640 59800 2 154 2393 TRACE 1" ND 167 83000
RECOMMENDATION * COMMENTS
RETEST 1 YEAR  * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*

*

*

icta:

i s e e i i pp—

ICP METALS-IN-OIL EXPRESSED IN PPM

DATE ALUMINUM IRON Z1

*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING
*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

PCB CONTENT EXPRESSED IN PPM

NC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
12/21/79 13 13
5/02/89 21 21

COLOR LABEL - GREEN CLASS - NON-PCB

IS SIS IS SIS SIS SIS s sasr.
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Li P]Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# 0009

T+ TRANSFORMER CONSULTANTS 10#- 07320000 DATE PRINTED 7/22/9%
CUST-CERRO COPPER PRODUCTS CITY - € ST LQUIS 1L LOCATION- OUTDOOR/GROUND
SUB NAME- NEW RECEIVING UNIT#- 1029 OTHER - 1" TOP PLUG .
NAMEPLATE DATA ADDITIONAL EQUIPMENT
MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- PAV113101 IMPEDENCE -  5.80% H20 COOLED - NO BUSHING LOC- SIDE ENCLOSED
KVA- 1,500 PHASE /CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LI1QUID TYPE - OIL TOP FPV - HOSE LENGTH- SO FEET
SEC- 480 GAL LIQUID - 319 BOTTOM FPV - 1.00 IN SERVICE ON-LINE- NO
WE LGHT - 9,206 OTHER ACCESS - POWER AVAILABLE- YES
e R T A N R 4 » ]
VISUAL INSPECTION FIELD SERVICE
DATE  LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
5/04/88 NORMAL 22 1.00- GOOD NONE 7/88 HOT OIL 6
7/09/88

5/11/89 NORMAL 20 3.00- FAIR NONE
5/01/90 NORMAL 23 1.50- FAIR NONE
7703791 NORMAL 40  .50- FAIR NONE

B LT s D pp——— B - : : : v svparTT 12 Sacos A

rmam At e e e b bt s b i W 4 b s b 1 ool ook

LIQUIO SCREEN TEST DATA

DATE  SERVILE ACID IFT DIEL COLOR SP. GR. VISUAL SEDIMENT
7/16/85 .030 AC 34.1 AC 46 AC 0.75 AC 0.900 AC CLEAR AC NONE AC
7/07/86 .040 AC 33.1 AC 39 AC 0.75 AC 0.890 AC CLEAR AC NONE AC
5/27/87 .050 AC 34.1 AC 47 AC 1.00 AC 0.870 AC CLEAR AC NONE AC
5/04/88 .040 AC 30.8 W 42 AC 0.75 AC 0.890 AC CLEAR AC NONE AC
7/09/88 PROOF .020 AC 43.7 AC 42 AC 1.50 AC 0.880 AC CLEAR AC NOKE AC
5/11/89 .020 AC 41.7 AC 50 AC 1.50 AC 0.880 AC CLEAR AC NONE AC
5/01/90 .020 AC 39.8 AC 43 AC 1.50 AC 0.890 AC CLEAR AC NONE AC
7/03/9 .020 AC 39.1 AC 39 AC 1.50 AC 0.890 AC CLEAR AC NONE AC

COMMENYS TRANSFORMER LIQUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

s s e —

<

LIQUID POWER FACTOR

INHIBITOR CONTENT

DATE % BY WEIGHT DATE 5 C 100 €
7/09/88 .009% AC .190% AC
NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER'’S PAPER INSULATION SYSTEM.
3
e e RSP - A ST
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Lj u Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC# oo

TE TRANSFORMES CUANSUUTANTS

CUST-CERRQ COPPER PRODUCTS [D#- 07320000 DATE PRINTED 7/22/91
MFG- WESTINGHOUSE KVA- 1,500 PRIMARY - 13,800 SUB NAME- NEW RECEIVING UNIT #-1029
S/N-  PAV113101 GAL - 319 SECONDARY- 480 LOCATION- OUTDOOR/GROUND

a

KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM

MOISTURE PER CENY PER CENT
DATE  SERVICE TEMPERATURE PPM MOISTURE SATURATION - MOISTURE/DRY WEIGHT
3 % ég .

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS

5/14/84 ND 19555 60024 TRACE 234 2660 1 26 ND 261 82500
7/16/85 25 6478 58782 6 524 3306 1 21 ND 577 69143
7/07/856 41 7005 62334 7 726 4104 1 33 ND 808 74251
5/27/87 29 6312 62928 7 696 3839 1 44 ND 777 73856
5/04/88 " 5428 64438 9 601 3722 3 39 NO 663 74251
5/11/89 34 16038 67280 4 243 1646 1 4 ND 286 85250
5/01/90 17 15571 54732 2 188 989 TRACE 1 ND 208 71500
7/03/91 19 17127 71194 3 307 2097 TRACE 3 ND 332 90750

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

*

o e e A AT A . i spmmrn o % st i Smpgnp

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM

*[N-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

P

¢

[4

DATE ALUMINUM IRON ZINC COPPER LEAD SILVER DATE 1242 1254 1260 OTHER TOTAL '
12721779 26 26 .

6/09/88 38 38 ,

5/02/89 16 16 )

»

1

1]

)

’

*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB 4
L]

]
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THE TRANSFORMER CONSULTANTS

TC#

180 SOUTH AVENUE TALLMADGE, OHIO 44278 0008

{D#- 07320000 DATE PRINTED 7/22/91
CUST-CERRO COPPER PRODUCTS CITY - E ST LOUIS [L LOCATION- OUTDOOR/GROUND
SUB NAME- BLDG 80 UNIT#- 808 OTHER -
. ! " - PR RGPt v
NAMEPLATE DATA AODITIONAL EQUIPMENT
MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADI[ATORS - YES CONSERVATOR- NO
DATE MFG - 19/53 TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- 6531247 IMPEDENCE - 6.30% H20 COOLED - NO BUSHING LOC- TOP
KVA- 1,000 PHASE/CYCLE - 3/60 0IL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 100 FEET
SEC- 480 GAL LIQUID - 470 BOTTOM FPVY - 1.00 IN SERVICE ON-LINE- NO
WEIGHT- 10,300 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES
VISUAL INSPECTION FIELD SERVICE
DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE
5/27/87 NORMAL 45 4.50 GOOD NONE
5/04/88 NORMAL 31 4.50 GOOD NONE
5711/89 NORMAL 30 FAIR YES/TFPV
5/01/90 NORMAL 30 4.50 FAIR YES/TFPV
7/03/91 NORMAL 30 4.50 FAIR NONE
e e - G R de ko to b PR U -
LIQUID SCREEN TEST DATA
DATE  SERVICE ACID 1FT DIEL COLOR SP. GR. VISUAL SEDIMENT
5/14/84 040 AC 33.4 AC 44 AC 1.50 acC 0.880 AC CLEAR AC NONE AC
7/16/85 .030 AC 33.8 AC 39 AC 1.50 AC 0.890 AC CLEAR AC NONE AC
7/07/86 .030 AC 34.0 AC 31 AC 1.00 AC 0.880 AC CLEAR AC NONE AC
5/27/87 .030 AC 33.8 AC 41 AC 0.75 AC 0.880 AC CLEAR AC NONE AC
5/04/88 .030 AC 32.3 AC 37 AC 1.00 AC 0.880 AC CLEAR AC NONE AC
5/11/89 .030 AC 33.7 AC 45 AC 1.00 AC 0.880 AC CLEAR AC NONE AC
5/01/90 .030 AC 32.5 AC 38 AC 1.50 AC 0.880 AC CLEAR AC NONE AC
7/03/91 .030 AC 32.0 AC 39 AC 2.00 acC 0.880 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER LIQUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

INHIBITOR CONTENT LIQUID POWER FACTOR

Ll e

DATE % BY WEIGHT DATE 25 ¢C 100 ¢

e

NOTE - THE INHIBITOR CONTENT TEST IS USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AG
TRANSFORMERS FOR MAX-LIFE RESULTS.

e E,k“. . - ., It 3
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51 P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC#  oous

T—Z TRANSFORMER CONSUITANTS

CUST-CERRO COPPER PRODUCTS ID#- 07320000 DATE PRINTED 7/22/91
MFG- WESTINGHOUSE KVA- 1,000 PRIMARY - 13,800 SUB NAME- BLDG 80 UNIT #-808
S/N- 6531247 GAL- 470 SECONDARY- 480 LOCATION- OUTDOOR/ GROUND

e

KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM ;
MOISTURE PER CENT PER" CENT AGING B
DATE  SERVICE TEMPERATURE PPM - MOISTURE SATURATION MOISTURE/DRY WEIGHT  FACTOR GRADE:. . i

w3

GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM

CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN  OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE  ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
5/14/84 ND 17809 61566 29 b4 1582 54 21 ND 168 81125
7/16/85 TRACE 1347 86680 61 226 2321 78 37 ND 402 90750
7/07/86 TRACE 3647 69286 50 173 2011 62 34 ND 319 75263
5/27/87 ND 1844 66929 51 182 2049 68 19 ND 320 69142
5/04/88 TRACE 17863 67250 TRACE TRACE 134 3 TRACE ND 3 85250
5/11/89 4 2671 79958 63 214 2232 87 22 ND 390 85251
5/01/90 1 1490 78305 79 230 2285 91 19 ND 420 82500
7/03/9 7 834 81595 77 209 2374 128 28 ND 449 85252

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR * B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
*

*

ICP METALS-IN-OIL EXPRESSED IN PPM PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM IRON ZINC COPPER LEAD  SILVER DATE 1242 1254 1260  OTHER TOTAL
12/21/79 23 23
5/02/89 27 27
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.

///////I/II/IIIII’I’I’I"- - - -
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180 SOUTH AVENUE TALLMADGE, OHIO 44278 Tc# 0004
& TRANSFORMER CONSULTANTS 10#- 07320000 DATE PRINTED 7/22/91%
CUST-CERRO COPPER PRODUCTS CITY - E ST LOUIS IL LOCATION- OUTDOQOR/GROUND
SUB NAME-  FOUNDRY UNIT#- 1306 OTHER - N
NAMEPLATE DATA ADDITIONAL EQUIPMENT

MFG- WESTINGHOUSE EQUIP TYPE - TRANSFORMER RADIATORS - YES CONSERVATOR- NO
DATE MFG - TRANS CLASS - OA FANS - NO LTC COMPARTMENT- NO
S/N- PAVB41701 IMPEDENCE -  5.60% H20 COOLED - NO BUSHING LOC- TOP & SIDE ENCLOSEC
KVA- 2,000 PHASE/CYCLE - 3/60 OIL PUMPS - NO FREE BREATHER- NO
PRI- 13,800 LIQUID TYPE - OIL TOP FPV - 1.00 IN HOSE LENGTH- 100 FEET
SEC- 480 GAL LIQulD - 372 BOTTOM fPY - 1.00 IN SERVICE ON-LINE- NO
WE [GHT - 10,505 OTHER ACCESS - TOP INSPECTION PLATE POWER AVAILABLE- YES

- e E e O R T T . SN E L DR R - .}

VISUAL INSPECTION FIELD SERVICE

DATE LEVEL TEMP P/V PAINT LEAKS DATE SERVICE

9/08/87

5/04/88 NORMAL 38 1.00 GOOD NONE

5/11/89 NORMAL 40 .50 FAIR YES/SECONDARY BUSHING

5/01/90 NORMAL 31 FAIR YES/SEC.BUSHING

7/03/91 NORMAL 50 1.00 FAIR NONE

LIQUID SCREEN TEST DATA

DATE SERVICE ACID IFT DIEL COLDR SP. GR. VISUAL SEDIMENT
7/16/85 .040 AC 33.9 AC 48 AC 0.75 AC 0.900 AC CLEAR AC NONE AC
7/07/86 .050 AC 35.1 AC 48 AC 0.50 AC 0.890 AC CLEAR AC NONE AC
5/27/87 .050 AC 34.0 AC 44 AC 0.50 AC 0.890 AC CLEAR AC NONE AC
9/08/87 .020 AC 40.7 AC 47 AC 0.50 AC 0.860 AC CLEAR AC NONE AC
5/04/88 .010 AC 38.1 AC 40 AC 0.50 AC 0.870 AC CLEAR AC NONE AC
5/11/89 .020 AC 40.2 AC 49 AC 0.50 AC 0.865 AC CLEAR AC NONE AC
5/01/90 .020 AC 37.1 AC 46 AC 0.50 AC 0.870 AC CLEAR AC NONE AC
7/03/91 .020 AC 36.4 AC 39 AC 0.50 AC 0.870 AC CLEAR AC NONE AC

COMMENTS TRANSFORMER LI1QUID TEST DATA ACCEPTABLE, HOWEVER STUDIES INDICATE OXIDATION BY-PRODUCTS TRAPPED IN INSULATION.

INHIBITOR CONTENT

DATE % BY WEIGHT

NOTE - THE INHIBITOR CONTENT TEST 1S USEFUL TO PREDICT THE
AGING OF THE TRANSFORMER’S PAPER INSULATION SYSTEM.

- v o P R TR
ik . el

LIQUID POWER FACTOR

BUSP R

DATE 25 C

100 C

THE POWER FACTOR OF THE OIL AT 25 AND 100 DEGREES CELSIUS IS A
A VERY MEANINGFUL TEST IN EVALUATING IN-SERVICE AND SERVICE-AGED
TRANSFORMERS FOR MAX-LIFE RESULTS.

T S e et § Y T,



————— — X

. .
ki P] Mvens 180 SOUTH AVENUE TALLMADGE, OHIO 44278 TC#  oom

“E TRSANSFORMER TONSULTANTS

CUST-CERRO COPPER PRODUCTS 10#- 07320000 DATE PRINTED 7/22/91
MFG- WESTINGHOUSE KVA- 2,000 PRIMARY - 13,800 SUB NAME- FOUNDRY UNIT #-1306
S/N-  PAVB41701 GAL- 372 SECONDARY - 480 LOCATION- QUTDOOR/GROUND

BT e

" KARL FISCHER TESTING MOISTURE CONTENT EXPRESSED IN PPM

: MOFSTURE PER CENT . . PER:CENT AGING
DATE  SERVICE .. # :  TEMPERATURE PPM MOISTURE SATURATION.. MOISTURE/DRY WEIGHT  FACTOR
9/08/87 Y [ ©< 10 6: 5 18 2"
::\J*,:ﬁ?;?"’ Lo ';,,' 1
.
g------ e e DA A R S | §------+-2f-~-------7 PERCENT MOISTURE BY DRY T
< A W OBY X C XD X F )
s e e - e e v ey
et ean ot o e I S L B e i
GAS-IN-OIL ANALYSIS GAS CHROMATOGRAPHY EXPRESSED IN PPM
CARBON  CARBON TOTAL TOTAL
DATE HYDROGEN OXYGEN NITROGEN METHANE MONOXIDE DIOXIDE ETHANE ETHYLENE ACETYLENE COMBUSTIBLE GAS
5/14/84 ND 14610 57979 9 439 6702 2 9 ND 459 79750
7/16/85 TRACE 3395 67880  TRACE 1403 10596 3 8 ND 1414 83285
7/07/86 16 3172 52320 1 1052 8042 8 3 ND 1090 64624
5/27/87 ND 5464 70443 19 1373 9122 3 5 ND 1400 86429
5/04/88 ND 22329 64209 3 202 4007  TRACE  TRACE ND 205 90750
5/11/89 18 27753 777 9 296 4646 5 2 ND 330 104500
5/01/90 1 26317 56847 4 189 4640 TRACE ND ND 194 87998
7/03/91 ND 28055 66215 5 326 4397 1 2 ND 334 99001

RECOMMENDATION  * COMMENTS
RETEST 1 YEAR *  B-THE ANALYSIS OF THIS SAMPLE SHOWS NO SIGNIFICANT INCREASE IN THE COMBUSTIBLE GAS VOLUME.

*
»*

*

i

ICP METALS-IN-OIL EXPRESSED IN PPM ; PCB CONTENT EXPRESSED IN PPM
DATE ALUMINUM [RON ZINC COPPER LEAD SILVER /’ DATE 1242 1254 1260 OTHER TOTAL
/12/21/79 72 72
/5108787 3 3
5/02/89 N>
*A DISSOLVED METALS-IN-OIL TEST CAN BE MEANINGFUL IN EVALUATING COLOR LABEL - GREEN CLASS - NON-PCB

*IN-SERVICE AND SERVICE-AGED TRANFORMERS FOR MAX-LIFE RESULTS.
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ACTS 412

12 JMYERS

180 SOUTH AVE, AKRON, OH 44278

TEST SURVEY RECAP

cusT# 07320000 CERRO COPPER PRODUCTS E. ST LOUIS, IL 1716792
TC# SUBSTATION SI12E GALLONS LIQUID PCB PCB LST GC KF ICP PF IH SERVICE
NAME KVA TYPE CLASS DATE PRODUCT
32 EXTRUSION BAY 500 188 OIL NON-PCB 5/02/89 QW SEE GC DATA/RETEST 6 MONTHS
33 EXTRUSION BAY 500 188 oIL NON-PCB 5/02/89 AC ACCEPTABLE DATA-RETEST 1 YEAR
35 MAIN MILL 1500 294 OIL NON-PCB 5/02/89 W SEE GC DATA/RETEST & MONTHS

36 #2 MILL 2500 389 OIL NON-PCB 5/02/89 AC ACCEPTABLE DATA-RETEST 1 YEAR



ACTS 412

1 JMYERS

CuUsT# 07320000

TC#

24k
25
26
30
31
32
33
34
35
36
37
38
39
40
41

SUBSTATION
NAME

FOUNDRY

BLDG 80 SP.
NEW RECEIVING
R1A

RIA SWITCH COMP
R1B

R1C SPARE
FOUNDRY

FOUNDRY AIR POL

SHIPPING % P,

#2 MILL

#2 MILL

#2 MILL
EXTRUSION BAY
EXTRUSION BAY
EXTRUSION BAY
EXTRUSION BAY
BLDG 80

MAIN MILL

#2 MILL

8LDG 80
EXTRUSION BAY
BUILDING 19
EXTRUSION PRESS
8LOG 80

CERRO COPPER PRODUCTS

SIZE GALLONS

KVA

2000
1000

1500

3440

315
2000
1500
2500
1000

L.

100
100
100
3750
500
500
500
2500
1500
2500
300
1500
2500
2500
2000

72
470
319
1677
437
360
340
297
443
413

88

88

88
776
188
188
188
521
294
389
145
213
339
256
460

il

180 SOUTH AVE, AKRON, OH 44278

TEST SURVEY RECAP

E ST LOUIS IL
LIQuiD PCB PCB  LST
TYPE CLASS DATE
OIL NON-PCB 5/02/89 AC
OIL NON-PCB 5/02/89 AC
oIt NON-PCB 5/02/89 AC
OfL NON-PCB 5/02/89 AC
oIL NON-PCB 5/02/89 UN
o1l NON-PCB 7/03/91 AC
olL NON-PCB 3/12/90 AC
oit NON-PCB 1/02/90 AC
oIL NON-PCB 5/02/89 AC
oIL NON-PCB 5/02/89 AC
OIL NON-PCB 5/02/89 AC
oit NON-PCB 5/02/89 w
o1L NON-PCB 5/02/89 W
oiL NON-PCB 1/02/90 AC
oL NON-PCB 5/02/89 AC
oIL NON-PCB 5/02/89 AC
OIL NON-PCB 5/02/89 AC
oIL NON-PCB 1/02/90 AC
OIL NON-PCB 5/02/89 AC
oIL NON-PCB 5/02/89 AC
oIL NON-PCB 5/02/89 AC
OfL NON-PCB 5/02/89 AC
0iL NON-PCB 5/02/89 AC
OIL NON-PCB 5/02/89 AC
oIt NG DATA AC

7/29/91

GC KF ICP PF IH

AC
AC
AC
AC
AC
AC
AC
AC
AC
Qu

AC
AC
AC
AC
AC
Qu
Q
AC
Qu
Qu
AC
AC
AC
AC
AC

SERVICE
PRODUCT

ACCEPTABLE DATA-RETEST 1 YEAR
ACCEPTABLE DATA-RETEST 1 YEAR
ACCEPTABLE DATA-RETEST 1 YEAR
REPAIR/PAINT: SEE VISUAL DATA
RETEST ONE YEAR

PROOF TEST-ACCEPTABLE
ACCEPTABLE DATA-RETEST 1 YEAR
ACCEPTABLE DATA-RETEST 1 YEAR
ACCEPTABLE DATA-RETEST 1 YEAR
SEE GC DATA/RETEST 6 MONTHS
REPAIR/PAINT: SEE VISUAL DATA
ACCEPTABLE DATA-RETEST 1 YEAR
HOT OIL CLEAN

HOT OIL CLEAN

ACCEPTABLE DATA-RETEST 1 YEAR
ACCEPTABLE DATA-RETEST 1 YEAR
SEE GC DATA/RETEST 6 MONTHS
SEE GC DATA/RETEST 6 MONTHS
ACCEPTABLE DATA-RETEST 1 YEAf
SEE GC DATA/RETEST & MONTHS
SEE GC DATA/RETEST &6 MONTHS
ACCEPTABLE DATA-RETEST 1 YEA
ACCEPTABLE DATA-RETEST 1 YEA
ACCEPTABLE DATA-RETEST 1 YEA
ACCEPTABLE DATA-RETEST 1 YEA
ACCEPTABLE DATA-RETEST 1 YEA
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L MYERS

THE TRANSFORMER CONSULTANTS

July 31, 1991
Mr. Roy Thampson
Cerro Copper Products
Alton & S. Rail Road
Sauget, IL 62201 REF: 91333

Gentlemen:

Enclosed are the results of the transformer oils recently
tested by our personnel.

Please refer to the section of the test data master sheet
for the specific type of tests performed on your oil.

Normal servicing of units that contain PCB’s in excess of
50ppm is restricted by Federal law. We can, however, lower
the PCB concentration to acceptable limits. If you wish to

discuss the options available please feel free to contact
us.

Should you require further work on some of your
transformers, a formal quotation will be forwarded per your
request.

If you have any questions on this or any related matter, do
not hesitate to contact ocur Tallmadge, Ohio office
(216/633~2666) .

Very truly yours,

CHRIS DILLION, EXT. 208
REGIONAL SALES

180 South Avenue, Tallmadge, Ohio 44278  Phone: (216) 633-2666
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1P]M9€ns 180 SOUTH AVE. TALLMADGE, OH 44278

THE TRANSFORMER CONSULTANTS

OHIO EPA ID# = OH~D053576294

CERRO COPPER PRODUCTS CUST#- 0732000 5/31/90
P O BOX 681 (618) 337-6000 11.31.33
E. ST LOUIS IL 62202

ATTN: ROY THOMPSON

* LIFE EXTENSION SERVICE QUOTATION *
11317

WE ARE PLEASED TO SUBMIT THIS PROPOSAL TO SOLVE CERTAIN PROBLEMS FOUND
WITH YOUR TRANSFORMERS. FOR INFORMATION, OR TO PLACE YOUR ORDER, PLEASE
CONTACT: RUSS WILLIAMS, EXT. 258.

PCB
TEST
TC# MFG. SERIAL NUMBER  SIZE/KVA GALLONS PWR REQD SERVICE
18 WESTIN SBV306201 2500 443 ON  YES RECLAIMING i
* JOB COST *
TOTAL $ 2,000
THE ESTIMATED REPLACEMENT COST FOR THE TRANSFORMERS QUOTED IS $ 55,000

* TERMS AND CONDITIONS =*
APPLICABLE TAXES ARE IN ADDITION TO QUOTED PRICE. TERMS: NET 30 DAYS.
DELIVERY: MUTUAL AGREEMENT. THIS PROPOSAL IS VALID FOR 60 DAYS.

* ADDITIONAL TERMS AND CONDITIONS ATTACHED *

Fo.9276Y

180 South Avenue, Tallmadge, Ohio 44278  Phone: (216) 633-2666
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THE TRANSFORMER CONSULTANTS

CERRO COPPER PRODUCTS

P O BOX 681

E. ST Louls, XL 62202
ATTN: ENVIRONMENTAL DEPARTMENT

NOTICE

Enclosed is a copy of the Compliance Certificate, signed by an
official from the disposal facility, certifying proper disposal
of your waste material.

Thank you for your confidence in S. D. Myers, Inc. We appreciate
the opportunity to serve you. -

If you have any questions or concerﬁs, please call this department.

- ~ . . s ~

incerely,

N

David L. Belden -
Environmental Qoordinator

A
S

SH Ol Sf//s/m o I ¥esis §F-135-rer

180 South Avenue, Tallmadge, Ohio 44278  Phone: (216) 633-2666




SAUGET WORKS ’ THIS NUMBER MUST APPEAR ON ALL
INVOICES, LABELS, PACKING LISTS &

CERRO COPPER PRODUCTS CO. SHIPPING PAPERS

P.O. BOX 66800 ‘ .
'ST. LOUIS, MO 63166-6800 NO. '8"4"7"""1 8 i
PURCHASE ORDER
SRS »
SEIEER ZF”NSMM% CO ASul 7—,&J SHIP TO:
CERRO COPPER PRODUCTS CO.
R O _. 5 o X 4 725 HIGHWAY #3, ALTON & SOUTHERN TRACKS

SAUGET, ILL. 62201

QK Ron -OHI1D {43/ . Sl £ VST

. ) ’~/§Ob'_. 232/ ~9580 i | MARK SHIPPING PAPERS

N “RECEIVING CLOSES 3 PM”
Date of Req/Order - | Ship On RegeNo Contirmation Date Refer All Inquiries To
L2949 . 7,3—3’7 '§47/§3 5126 B.u—Bu,c_HArun

Torm’ F.O.B, Shipping instructions
M| 30 PLanT SiTE -
PLEASE ENTER OUR ORDER FOR THE FOLLOWING MATERIAL OR SERVICES SUBJECT TQ TERMS PRINTED ON BOTH SIDES OF THIS ORDER.
QUANTITY DESCRIPTION Do Not Write In This Ares

PRICE EXTENSION
RE 7 RoFl/] 0F & 77?4&&@&/}7543 11, 494.%°

| PER  QuaaE ORo36

7’0~'~BE Do € DRuwI VG FPoWER L
OWIARGE T7-R #+ 7-9-/7929

qaiagd

- “g TRACTQR_;E‘QUZ‘GR::\;\’ENT SR Pﬁt Sbhtrrd ANU BILLS OF MATERIAL, APPROVED BY AN
HU J, 140 - = ‘uw'L‘_’l\ Valad r“, ‘ nnnnnnnnnnnnnn - * -
. i C;.RT‘H . g —=0-Crft yai QALOCIVEATIVE, WU AULUMPANY
AND Rk;“:; CJgfi?‘ir SEf SR . A _BVQICE SUBRUTTED Fon Tureliuony
CA e .JU‘r e - - . = .v"-'"
SO e

Cop FLemidG

' k /l, 49¢*
Magh. Description f E’Tk 05// P 57/PM§EOKW Ordered byf 5 oy L ponf20e

| T e rer—ppre ppro—
YOUR PRICES MUST BE EXCLUSIVE OF ALL TAXES. ANY APPTTCACLE TAX WHICH
YOU ARE REQUIRED TO COLLECT MUST BE SHOWN AS A SEPARATE ITEM ON ALL
“ QUOTATIONS & INVOICES.

MATL INVOI e
! CE IN DUPLICATE TO CERRO COPPER PRODUCTS CO.

l P.O. BOX 66800 '

| sr. Lours, M 63166-6800 Jo R /7 /
VENDOR | PURCHASING | ACCOUNTING | RECEIVING | REQUISITIONOR | EXTRA | EXTRA BY g ;u :EfR/M
WHITE GREEN YELLOW PINK BLUE SALMON | GOLD
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GENERAL TERMS

ECOLOGY AND SAFETY: In order to comply in a prudent manner with ENVIRONMENTAL
LAWS and SAFETY REQUIREMENTS while on the Customer's property, S.D. Myers, Inc.
requires the Customer to provide our personnel with a liaison person whom the

Customer considers competent in the knowledge of environmental and safety

regulations pertaining to the Customer's plant.

The liaison person will have the responsibility to accompany and instruct the
personnel of S.D. Myers, Inc. in observing plant safety and environmental
requlations, to inspect all devices or equipment upon which our personnel have
worked and assure that all valves are properly and securely closed, the valves
are securely plugged or capped, and electrical devices are free of all leaks of
any kind which could be the result of the work performed by S.D. Myers, Inc.

A written statement will be provided for the Customer's signature certifying that
upon completion of the work there were no leaks attributable to S.D. Myers, Inc.
and forever releasing S.D. Myers, Inc. their employees, agents, and officers

from all responsibility for any leaks which may occur thereafter.

ELECTRICAL POWER: Unless otherwise specified, this proposal requires the
Customer to supply the electric power to operate our equipment. The Customer's
electrical department will make the electrical connections to the plant’s
electrical system. These arrangements must be made beforehand based on the
requirements of S.D. Myers, Inc. If the Customer is unable to provide this power,
an additional charge will be made for rental of a generator set. The required
electrical power will range from 220 volt, 15 amp to 480 voit, 75 amp, 3-phase,

60 HZ. (Depending on the type of equipment used).

STORAGE AND DISPOSAL: The Customer will provide proper storage of supplies and
materials shipped to the site of the operation. It may be necessary for the
Customer to provide a site for the temporary storage of materials used in the
servicing of the Customer's electrical equipment.

WORK HOURS: In order for some of our servicing procedures to be most effective,
it may be necessary for our personnel to work anytime of the day without
restricting the number of hours. Normal work days are 16 to 18 hours. If this
does not meet with your company policy, we should be notified prior to starting
work, so that adjustments can be made.

ACCESS AND AVAILABILITY: It will be necessary for the Customer to provide ready
access at all times to the job site and to equipment to be serviced. The cost of
any delays arising from the Customer's failure to provide such access will be
paid by the Customer at the rate of up to $300.00 per hour upon demand and at the
option of S.D. Myers, Inc.
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The Customer shall be responsible for any loss or expense resulting from
incorrect information or data furnished by the Customer to the personnel
of S.D. Myers, Inc.

S.D. Myers, Inc. assumes no 1iability for delays caused by strikes, riots,
floods, fires, acts of God, or any cause beyond our control and shall not be
required to supply services to the Customer while interruption of service
due to any such cause shall continue.

It is acknowledged that the obligation of S.D. Myers, Inc. is limited to the
work contracted for in this sales order/agreement. The Customer's equipment
will be solely in the care, custody, and control of the Customer at all times.
S.D. Myers, Inc. is in no way obligated to maintain, repair, service, replace or
assure the operation of said equipment, unless special agreement for such work
has been made in writing.

For reasons of personal and plant safety, S.D. Myers, Inc. personnel reserve the
right to decline any portion of the work on equipment in circumstances which
they deem hazardous.

The obligation of S.D. Myers, Inc. is limited to the work contracted for in this
proposal. In no event shall S.0. Myers, Inc. be liable for consequential,
incidental, direct, or special damages or losses arising directly or indirectly
from its performance under this contract except for the actual damage to
property caused by the negligence of S.D. Myers, Inc.

The provisions contained in this proposal shall become part of any contract
resulting from said proposal. No other terms or conditions other than those
stated herein, and not agreement or understanding oral or written, in any way
purporting to modify these terms and conditions whether contained in the
Customer's purchase order or elsewhere, shall be binding on S.0. Myers, Inc.
unless hereafter made in writing and signed by an authorized representative of
S.D. Myers, Inc. All proposals, negotiations, and representat1ons, if any, made
prior to, and referenced hereto, are merged herein.
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OTHER CONDITIONS

Liability: The Contractor's obligation is limited to the work contracted
for in this proposal/sales order/agreement.

In no event shall Contractor be liable for consequential, incidental, direct,
or special damages or losses arising directly or indirectly from its per-
formance under this contract except for the actual damage to property caused
by the negligence of the Contractor.

S.D. Myers, Inc. will not be liable for damage to any property, vehicle,

and equipment caused by the performance of the work after timely notice has
been given to the Customer for removal of such property, vehicles, and equip-
ment before the work begins.

This includes property, vehicles, and equipment owned by employees, agents,
and officers of the Customer and of third parties.

Delays: S.D. Myers, Inc. assumes no liability for delays caused by strikes,
riots, floods, fires, acts of God, or any cause beyond our control,
and shall not be required to supply services to the Customer while
interruption of service, due to any such cause, shall continue.

Terms & Conditions: The provisions contained in this proposal/sales order/
agreement shall become part of any contract between Customer and
Contractor and shall be binding unless hereafter changed in writing
and signed by authorized representatives of both parties.
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RETROFILL GUARANTEE

S.D. Myers, Inc¢. guarantees that the PCB content of the finished oil will

be non-PCB, per 40 CFR 761. In the unlikely event that the finished product
in any or all units quoted does not meet this specification, S.D. Myers, Inc.
will, at no additional charge, conduct such work as necessary to meet the
quoted specifications.

This proposal guarantee is predicated on S.D. Myers, Inc. PCB content test
results. In the event S.D. Myers, Inc. did not conduct the PCB tests, or the
data is over 12 months old, new PCB content tests will be conducted at no
additional charge. Should these new results conflict with the quoted data,
S.D. Myers, Inc. reserves the right to decline any or all work quoted herein.

The quality of oil leaving our equipment will meet or exceed the following
specifications:

IFT 38.0 dynes/cm  (min.)
NN (acidity) 0.03 mg/KOH/g  (max.)
Dielectric 35kv (min.)
Water Content 15 PPM (max.)

TERMS & CONDITIONS

Date of Delivery: Mutual Agreement.
Terms: Net 30 days.

The laws concerning hazardous waste manifesting vary for different states and
localities; therefore, it will be the customer's responsibility to provide the
proper hazardous waste manifest approved by the state or governmental entity
in which the work is to be performed. Questions concerning this matter may be
directed to S.D. Myers, Inc.

Due to a national backlog of PCB liquid disposal, S.D. Myers, Inc. is unable to
guarantee a firm date for final destruction of the materials. However, all EPA
rules concerning destruction time envelopes will be satisfied.

Within two (2) weeks after the receipt of CERTIFICATE(S) of DESTRUCTION, (CD's)
from an EPA-approved incinerator and/or chemical destruction process, S.D. Myers,
Inc. will forward copies of the CD's to the customer as proof and record of the
work performed.

S.D. Myers, Inc. reserves the right to reject any portion or all of this proposal
if upon inspection our field crew determines that the environmental, operational,
or safety procedures violate our standard practice.

PLEASE NOTE: S.D. Myers, Inc. guarantees are null and void on any transformer
found to have been retrofilled prior to our own testing. This
especially applies to askarel units.
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Phone: (216) 633-2666
Toll Free: (800) 321-9580

OHIO EPA [D# = 0OH-D03357462%94

CERRQ COPPER FRODUCTS CUST#~- 07320000 &/20/89
BX 681 (618) 337-&000 ?.39.09
E.ST LOUIS IL &2202 ‘
ATTN: MR. ROY THOMPSON

# RETROFILL QUOTATION =*
08036

WE ARE PLEASED TO SUBMIT THIS RETROFILL QUOTATION FOR YOQOUR CONSIDERATION

AND APPROVAL. FOR INFORMATION, OR TO PLACE YOUR ORDER, PLEASE CONTACT:
RUSSELL' WILLIAMS.

PCB
TEST svC
TC# MFG SERIAL NUMBER GALLONS PCB-CONT AROCLOR RERD PWR CODE
12 GE D44609538 TAVK HowSE 340 200 1242 NO OFF 10
. 13 WESTIN PCR 90211 </ 2000 >) 340 127 1254 NO OFF 10
C 14 WESTIN PAVB369014¢ | 500 .t 297 161 1242 ~NO OFF 10
30 AC 3333451 &XTB8AY 776 97 1260 NO OFF 10
34 WESTIN SAV363801 BLDG-80 521 156 1242 NO OFF 10

* JOB CQST *
TaTAL $ 11,494

* TERMS AND CONDITIONS =*
APPLICABLE TAXES ARE IN ADDITION TO QRUOTED PRICE.
THIS  PROPQSAL 1S VALID FOR &0 DAYS.
S.D. MYERS, INC. WILL SUPPLY REPLACEMENT OIL TO COMPLETE THE WORK DESCRIBED.
S.D. MYERS, INC. WILL PROVIDE &0 AMP-220 0OR 480 VOLT-3 PHASE POWER.

S.D. MYERS, INC. WILL DISPOSE OF ALL PCB MATERIAL IN COMPLIANCE WITH CURRENT
LOCAL, STATE, AND FEDERAL REGULATIONS.

+ ADDITIONAL TERMS AND CONDITIONS ATTACHED *

}7‘,0‘@%7)(3




Dedicated to conserving our nation’s natural oil resources ®
and prolonging the life of transformers nationwide.

' “The World's Onlytesming And =
Training Center-For Mduhinlng
ransiermevel’

i In Serviced

NEW UP-DATED TRANSFORMER OIL
CLASSIFICATION SYSTEM

This New System Incorporates Features (A) Rating Of Each Test
Parameter Of The Oil Rather Than The QOil Itself (B) Using Only 3
Classes, i.e.-Acceptable-Questionable-Unacceptable (C) Brief
Description

INTERFACIAL TENSION IN DYNES/CM (IFT) NOTATION

32.0-Higher Acceptable —
28.0-31.9 Questionable Sludging Range
8.0-27.9 Unacceptable Heavy Sludging

7.9 or less End of Life Make Economic Study

ACID NUMBER mg KOH/g (N N)

0.01-0.05 Acceptable —

0.06-0.10 Questionable Early Sludging Possible
0.11-1.49 Unacceptable Heavy Sludging
DIELECTRIC STRENGTH KV D 877

FLAT DISC CUP

30-60 Acceptable —

25-29 Questionable Test for Saturation

24 or less Unacceptable Electrical Test &

Dehydration Req'd

DIELECTRIC STRENGTH KV D 1816
VDE CUP-0.040" GAP
25-60 Acceptable —
25 or less Unacceptable Moisture a/o Conducting
Particles Present in Oil
COLOR
0.5-3.0 Acceptable Normal Discoloration
3.5-8.0 Unacceptable Abnormal-Investigate
COLOR CHANGE of
1in 1 Year Period Unacceptable
VISUAL
Clear Acceptable —
Cloudy/ Turbid Questionable Check Saturation a/o
Power Factor Test
Free Water Unacceptable Electrical Test

& Dehydrate

AG 026



S. D. MYERS, INC.

BILL OF' RIGHTS
- , , (Or Priority of Rights)

- | o *‘»{”% T
Inasmuch as. the polltlcal cry of the day is that everybody 1szeq;1;led;. -
to. "their RIGHTS,""it- behooves us- to.consider the* PRIORITY OFF RIGHPS: %

that must be adhered to 1f reallty 1s to be attalned.

C IR TR : : et

FIRST -'THE CUSTOMER . T
fﬁ{”f;Eﬂery;hlnqéthatnweiJoih?toggther~asra

“* "this as the first priority. We exist:

:@;V;;, gy;ﬁ-xserv 3the CUSTOMERh‘,_*< i

. person, then only one person would be: employed.‘
: peop1e=(our*company, ‘circa:.1988) tq%service the: custo_
o «kicx.u the%Sbmpanxgfaiiﬁxlnzthissppiorltyjitﬁbiresultr153-7§“~

,-«PROEITABILITYr

_THIRD..

rlghts of.others. ‘

. ﬁ,{#imﬂmh-}@*, Lk ey ey

FIFTH -INDIVIDUALMRIGHTS - . ' ;

?fFOr*any successfiil: jolntteffortf(Country*or‘ ompany)h
yleld some- of®our. individual rights. so; that’ we: can. al
together;inmpeaceeand attainﬁaicommonﬁgpalar (The te
"Commonwealth,"‘re~ Pennsylvania, came from the expres
, 2. .. "CommonrWeal," or- the "Common Welfare.g"

I when*we work 1n'harmony with?others yHe

.-

rd«*wd. ey e ““’\’rn PR JENLY L)

? 1€ the politlcalﬂmorass wes, find’ ourselaes*ln tbday, de
* legislation; ‘Hrat¥itle. individual® rights- are® the*first*priorit
vour Company will fail. ultlmately.

= liticiansv ave
Politicians, _
= rights."" These 'incliide the*opportunity to. live aklifée- unencumbere ;
" the laws: they»burden us: with, Q;us the: ability to.enrich themseives'atr -
our expense by voting- for "perks" and‘' pay raises through their- el AR
manifold dev1ous parllamentary procedures.

Remember, our Country prospered under the WORK ETHIC, not,
don't work" ethic..

Acts 4:12



It's important
to YOU

that S.D. Myers, Inc. still
maintains the #1 position

#11 in QUALITY::

This is the driving motivational force in our
company-not to be the biggest-not tosmake
the most profit-BUT TO BE THE BEST. We
constantly strive to maintain the character-
ization given to us by our vast customer base.
“If:you want the job done right, thleresissonly
one place to go — S.D. MYERS, INC.”

#1l in SAFETY:

“We wrote the

book” is not a Working around energized transformers and
cliche - here it substations. presents unique hazardstomen
is - 836 pages and equipment. PCB presents hazards.too. At

this point in time we have nothing but “Atta
Boys” from EPA and OSHA - nationwide. If
everyone in industryhad oursafetyrecord, there
would be no need for governmental agencies or
insurance companies! (Not an exaggeration!)

41| in TECHNOLOGY:

S.D. Myers, Inc. has always been- the front
runnerinpioneeringthetechnologydemanded
by the times in which we live. There is:a world
of difference between S. D. Myers, Inc. that
says, “Here is the transformer problem we have
identified and hereishowtosolve theproblem,”
and the company that says, “We do-thfe same
thing as Myers does, only cheaper.”™

of it. v

Can you afford to let the “me-too’ers-and the
poo-poo’ers work on the heart of your plant
(transformers), rather than the acknowledged
expertwithanunparalleledrecordin QUALITY,
SAFETY and TECHNOLOGY?

CALL US TODAY at (800) 321-9580/in Ohio (216) 633-2666

' TRANSFORMEF_!]
spN\sers] CONSULTANTS

L Acts 412 P.O. Box 4724 * Akron, Ohio 44310
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